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Preface 

These personal reminiscences by four  c o a s t a l  engineers cover t h e  
span of c o a s t a l  a c t i v i t i e s  i n  southern Ca l i fo rn ia  from 1930 t o  
1981. The four  "o ra l  h i s t o r i a n s w  and t h e i r  years  of a c t i v e  
p a r t i c i p a t i o n  i n  southern Ca l i fo rn ia  p ro jec t s  are: 

Kenneth Peel ,  Corps of  Engineers from 1930-1981. 
Omar Lil levang,  Consultant from 1937-1981. 
James Dunham, Corps of  Engineers and Consultant from 
1935-1981. 

a W i l l i a m  Herron, Corps of Engineers from 1940-1981. 

The i r  s tatements a l s o  refer many times t o  the  following men and 
t h e i r  years  of pa r t i c ipa t ion :  D. E. Hughes, Corps of Engineers 
from 1890-1930; Harry McOuat, 1920-1958; Colonel Charles Leeds, 
1925-1968; and R.O. Eaton, 1930-1960. Although Hughes, McOwt, 
Leeds, and Eaton a r e  now deceased, t h e i r  knowledge, concepts, and 
experiences were passed on t o  the  four  of us who provided the 
fol lowing narra t ions .  We are g r a t e f u l  f o r  the  a s s i s t ance  and 
encouragement they gave us i n  continuing t h e i r  e f f o r t s  t o  serve  
t h e  boaters  and beach users  of southern Cal i fornia .  

I have ed i t ed  the  statements he re in  only t o  the  extent  of 
organizing the  comrnen ts geographical ly and e l iminat ing  extraneous 
comments concerning personal experiences and concepts tha t  do not 
appear i n  t h e  l i t e r a t u r e .  I hope these  r eco l l ec t ions  w i l l  f i l l  
some of the  voids created i n  our records when the a rea  o f f i c e  of 
t h e  Corps of Engineers i n  San Pedro Harbor was completely 
destroyed by f i r e  i n  1940. Many valuable  records covering the  
period 1890 t o  1940 and much valuable information concerning 
const ruct ion  and design and c o a s t a l  f o r t i f i c a t i o n s  were l o s t .  
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This unfortunate event makes the  fol lowing personal  n a r r a t i o n s  
even more valuable. 

I apologize f o r  not including s u b s t a n t i a l  con t r ibu t ions  from the  
un ive r s i t i e s .  Many engineers and s c i e n t i s t s  made major 
cont r ibut ions  i n  developing the  "Sta te  of t h e  A r t v  during t h i s  
time, including M. P. OIBrien, Joe Johnson, Robert Wiegel, John 
Isaacs ,  Willard Bascom, Walter Monk, Doug Inman, F ranc i s  Shepard, 
D r .  Knapp, Vito Vanoni, and Fredr ic  Raichlen. Unfortunately,  t h e  
scope of t h i s  o r a l  h i s t o r y  does not  permit inc luding t h e i r  
contr ibutions.  

Las t ly ,  I would l i k e  t o  express my thanks t o  t h e  Corps of 
Engineers, Los Angeles D i s t r i c t ,  f o r  t h e  oppor tuni ty  t o  record 
t h i s  "oral  history." The support  of the Coas ta l  Resources Branch 
and t h e  Los Angeles D i s t r i c t ' s  Planning Divis ion  has made i t  
poss ib le  f o r  t h i s  pa r t  of h i s t o r y  t o  be preserved.  

William Herron 



Foreword 

This volume of "ora l  h i s to ryv  presents  the  personal n a r r a t i v e s  of 
four men who have done much from 1930 t o  1981 t o  improve and 
p ro tec t  t h e  southern Ca l i fo rn ia  coas t  from the  encroachment of 
both men and sea.  These four  men are Kenneth Peel ,  Omar 
Lil levang,  James Dunham, and William Herron . 
Each man comes across  i n  h i s  na r ra t ion  a s  a  profess ional  engineer 
i n  the  bes t  sense of t h e  word: he used h i s  t a l e n t s  and t r a i n i n g  
t o  add t o  the  q u a l i t y  of l i f e  f o r  those who come i n t o  contact  with 
the  southern coas t  of Cal i fornia .  It is of no small i n t e r e s t  t h a t  
each man's na r ra t ion  r e f l e c t s  how of ten  he went about h i s  work-- 
cons t ruct ing  breakwaters, digging channels, dredging harbors,  
r e rou t ing  r ive r s - - in tu i t ive ly ,  e spec ia l ly  i n  the  "ear ly  days" when 
"wave diagramsw and "wave modeling machinesv were i n  t h e i r  
infancy,  or  did not  e x i s t  a t  a l l .  

Individual ly ,  these  four  engineers n a r r a t e  but a  f r a c t i o n  of t h e i r  
highly i n t e r e s t i n g ,  informative,  and sometimes humorous coas ta l  
engineering work from Morro Bay t o  Imperial Beach. Col lec t ive ly ,  
however, t h e i r  na r ra t ion  spans 51 years and c o n s t i t u t e s  a  wealth 
of knowledge and experience t h a t ,  had it not been documented by 
one of them, W i l l i a m  Herron, would have been l o s t  forever.  

A s  we t r a v e l  down the  coas t  of southern Ca l i fo rn ia  with them, we  
l ea rn  how they s t rugg le  t o  f ind  cos t -ef fec t ive  and workable means 
t o  accommodate the  fo rce  of the  sea  t o  the  benef i t  of man. Always 
ready t o  give c r e d i t  where it is due, they f r e e l y  t e l l  us t h a t  
t h e i r  engineering successes were not due s o l e l y  because of t h e i r  
own hard work, study, and inventiveness.  Their  successful  



breakwater, quay, and harbor cons t ruct ion  work was a l s o  a product 
of the  knowledge and experience handed down t o  them by t h e i r  
mentors i n  the  f i e l d  and o f f i c e .  

It is f i t t i n g  t h a t  the U.S. Army Corps of Engineers, Los Angeles 
D i s t r i c t ,  should publish t h i s  volume, a s  each of these  four  men 
was d i r e c t l y ,  o r  i n d i r e c t l y  connected with the  D i s t r i c t  a t  one 
time o r  another during h i s  profess ional  l i f e .  This h i s t o r y ' s  
publicat ion is a l s o  timely, i n  t h a t  it was w r i t t e n  during t h e  
1984-85 period t h a t  Congress has o f f i c i a l l y  designated a s  "The 
Year of the  Ocean." 

What b e t t e r  way than publishing t h i s  r e p o r t  f o r  the  U.S. Army Corps 
of Engineers t o  acknowledge the  dedicat ion and professionalism 
exhibi ted by these  four men (and the  thousands of o t h e r s  l i k e  
them) who, working together ,  and alone,  have made southern 
Cal i fornia ' s  coas t  more usable by man, but no less beau t i fu l .  

a 

Colonel,  Corps of  Engineers 
D i s t r i c t  Engineer 
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1 Introduction 

I n i t i a l l y ,  t h e  following na r ra t ives  had been edi ted  by M r .  Herron 
only t o  the  extent  indica ted  i n  h i s  "Preface." The Corps has 
subsequently corrected any misspell ings and omissions of 
punctuation t h a t  inva r i ab ly  occur when t r ansc r ib ing  taped 
n a r r a t i v e  i n t o  typewrit ten t ex t .  

I n  add i t ion  t o  h i s  own, M r .  Herron suppl ies  us with each man's 
involvement with coas ta l  p r o j e c t s  f a l l i n g  within s i x  counties:  
San Luis Obispo, Santa Barbara, Ventura, Los Angeles, Orange, and 
San Diego, the  southwesternmost county i n  t h e  United S ta tes .  

This r e su l t ed  i n  four individual  n a r r a t i v e  records organized 
geographically (from north t o  south) ,  but not chronologically. 
They have now been given a g rea te r  degree of geographical 
organizat ion by grouping together ,  fo r  example, each of t h e  four  
n a r r a t i v e s  concerning Morro Bay. This arrangement gives the  
reader t h e  benef i t  of juxtaposi t ion  of viewpoint concerning the  
same p r o j e c t ,  and it a l s o  makes it poss ib le  f o r  the  reader t o  
i n f e r  with a f a i r  degree of accuracy t h e i r  chronological 
involvement a s  well. 

Some degree of na r ra t ive  r e p e t i t i v e n e s s  has r e su l t ed  from t h i s  
attempt t o  g ive  the  reader t h e  "big picture1' f o r  each s i t e  a l l  a t  
once by the  way of t h i s  grouping; but something has been gained, 
too, and t h a t  is the  immediacy of t h e i r  d i f f e r e n t  perspectives on 
the  same engineering p ro jec t  tackled at d i f f e r e n t  points  i n  
time. Col lec t ive ly  presenting t h i s  wealth of ind iv idua l ly  
r eca l l ed  d e t a i l ,  both technica l  and personal i n  nature,  gives each 
p r o j e c t ' s  r eco l l ec t ion  a wwholenessv it might otherwise lack. 



A l l  four na r ra t ives  have a l s o  been given a more ca tegor ica l  
arrangement. Doing so involved segregat ing  from t h e  wusualw 
harbor and breakwater p ro jec t s  those t h a t  were of a l a r g e r  scope 
o r  were not necessar i ly  t i e d  t o  any one p r o j e c t  s i t e .  A s  a 
r e s u l t ,  mater ia l  has been grouped i n t o  s e p a r a t e  chapters  t h a t  
address each man's education and engineering background and h i s  
work on coas ta l  s tud ies ,  c o a s t a l  powerplant p r o j e c t s ,  and research  
and development. 

To help the  reader i d e n t i f y  who is speaking on which s u b j e c t ,  the  
na r ra to r ' s  name has been placed each time a f t e r  the  p r o j e c t ' s  name 
o r  loca t ion ,  a s  the  case may be, i n  the  no ta t ion  "As remembered 
by. . . . 11 



2 Educational and Coastal Project Engineering 
Background of Contributing Narrators 

mREETB 8 ,  PEEL (Corps sf Engineers, 1930-19813 

After g~taduat isn  from Bregon State University, 
I sen t  $0 work for the  Sari Francl.scs DFst~iet, 
Corps sf Engineers 2n June 1930 and spent 
2 years in %he District,  1 worked In Eureka, 
on dredging work fn Almeda, on OakPmd Harbor, 
and an eonstruetfng $he bpeahater at 
Monterey, From H ~ n t e r e y  I went $0 the Los 
Angeles D i s t ~ i e t  whe~e  f worked on &he detached 
byeabater in Los Angeles 13arbsre 

S ta r t ing  in $932,  I spent  5 yeam on the detached b ~ e a h a $ @ ~  at 
LOB Angeloa-Long Reaok Harbor, md in bu:lding, as a WA project,  
$he Sipst seetion on $he Jetties a$ the mouth of Ballona Creek, 
En 4937, 1 went into the Dis$rie$ Office w i t h  $he P l a n i n g  and 
Reparks Branch, Rives and Rmbor Section, fn  drafting, desiwfng, 
and glaa%n%ng of the small boat harbors md deep-draft bsbsrs fop 
pseliminmy examlna$ism and surveys. In 1951, E apsnt. a b o a t  a 
gear ~ 5 t h  the Beach Eroslon Board in charge sf draftEwg the %isst 
edf t ion of the Techl.c%l Regaft Mo, 4 on khe plaming and design 
sf shore protective s%ruc%ures, 

Prom %here, P m s  as~imed to the DivSeion Office i n  S m  Frm@%sm 
in the B%am%wg and Reports Branch but $spee%al%zed in slver and 
harbor work, mding up as Ghfer of $he? Planning and Reports 
Branch, 

1~ 2962, I wela"-,t %&he Hedfterranean Division t o  finish t he  pPans 
and speeifieationa fop  the Banana Por t  in Ghislmaio, Sohar%$P 
Reptablie, E 8 s t  &frl.ca, m d  $a construct it, 



I r e t i r e d  from the  Corps of Engineers i n  September 1965 and i n  
1966 went t o  work f o r  Stanley Consultants  on t h e  planning, 
cons t ruct ion ,  and oceanography r e p o r t s  of p r o j e c t s  mostly i n  the  
Caribbean, Naussauin, the  Bahamas, and S t .  Johns Harbor i n  
Antigua; i n  the  planning and design of  four p o r t s  i n  the  Dominican 
Republic, and a study of t h e  regimen of Kingston Bay i n  Jamaica. 



I was s n ~ a P l e d  3s a C i v i l  Engineer studen% at 
the Universtty of' California,  Berkeley, i n  the 
Class of 7937; and during %ha$ e m  at the  
Universi ty,  Bachelm of Science candfbtss in 
e i v i l  engiweefing and ame sf the other 
brmches of ezgi,neerTng were ~ e q u f s e d  to do a 
relat ively % b p P e  thesis whIeh m$gh$ be a 
kfbraky style or it ai@& be ~esearch based, 
Research a& BaeheP~r~s l eve l  was faisly simple, 
In all senior projects a t  Berkeley in those 
days, one usually t emsd  up with another man, 

whether it was in m u ~ s e s  in desfgn de&al.B a$ bridges, dam%, or 
other structures or on a survey g a ~ t p  for %ra%ning, My partner 
was Roger W .  Brant who had grown up in 9 m t a  Barba~a,  men we k d  
to select a thesis subject a& $he beginning QP o u ~  senfor gear, we 
really d % b f f &  h o w  what we w % e d  to  di8. Both 02' US w e ~ e  in %he 
optional coups- dealing wi$h irrigatim and drainage, and both OP 
w were there beeauaa we weye interes$ed in getting as much 
sGkucturaP engineeriw education as we could, in addition to the 
basic s t ~ u e t n e a l  courses that were given do all sensors in afvil 
engineering, 

The other aurr lcula  $ k t  had structural mphaaia were in 
irrf gation; dealing with hydraulic struetu~ea, d m s ,  canals, 
flmes, diversion structures, pump stations, m d  &h%ngs of &hat 
s o ~ t *  SQ both of ua had gravitated there because of our interest 
in structures, Obviously %hen, we also got a very th0r8wh 
inundation in the hydraulics progsm as ft existed fn the civil 
engineering curr icu lm aQ that tine, BarenthstimBlp one mlmt 
say %ha% was VIF%UB~HY to the total exelusion of nhat was then new 
and j u s t  b e c o m i ~  stylish--the emphasis mong mmp educators--in 
f l u i d  meehmics, There was fluid mechanics emphasis at Berkeley 
but it m s  in the departaent of mechanical eneineering and aome 
PaeuEty abrasion existed--asme "egosw perbpa--$hat mounted ts 
jouatlw between the two departments, The civil engineeri~ 
atudenb then pleked up the fluid machanlcs asps@$ of thin@ only 
by osmosis or by preaswea *en they had to take the hydraulics 
PaboraQory coupses, 

Roger Brant -me back one afternoon and said that ,  in kmking a$ 
tb buhle t ln  boaMs tsying to Find a &hss%a subject  he had found 
that a PraPmsos M. P, OTBkien, who was the dimc%or of the 
hydraul%cs laboratory then and, 3 bePiev@, an. associate profsssor 
of mechanfml eng%neerIwg, h d  posbed as one of $he subjecbs %ha% 
could be carried out urader bia spsnssrship, an %nvea%fga$ion of 
sand msve~mt and dspos%$ion at Smta Barbara Harbor. Roger, 
being Prom Sank& Bmbara, imediately spotted %his and it spwked 
his inkerest to talk $0 Professor B t B r i m 9  OT oee of his 
aasoc;iatea, who laa%ght have been Dick Folsom, a d  w e  back t o  me 
and said " f t  aomds like an fn$erest%m thing to do, Be mnts to 



build a model and s e e  whether o r  not  the  model could reproduce 
what has been happening a t  Santa Barbara; and i f  it can, t o  s e e  
whether o r  not  the  model w i l l  p r e d i c t  what even tua l ly  w i l l  happen 
i f  nothing is done .lV 

It sounded i n t e r e s t i n g  t o  me too ,  but  t h a t  was a s  much prepara t ion  
as e i t h e r  one o f  us had f o r  c o a s t a l  engineering quest ions.  Of 
course t h i s  threw us  under the  supervision o f  a man who is known 
throughout the  world f o r  h i s  e a r l y  con t r ibu t ions  t o  t h i s  f i e l d .  
We did  undertake t h a t  a s  a Bachelor 's t h e s i s  e f f o r t  and we were 
joined i n  it by an Army engineering o f f i c e r ,  W i l l i a m  W. Lapsley, 
Jr., who was the re  t o  g e t  h i s  Master 's degree,  a t  t h a t  time 
2nd Lt. ,  Corps of Engineers. 

Lapsly took the  output  on t h e  performance o f  the  model and 
in te rp re ted  it a t  Master's l e v e l  with t h e  t h e s i s  on t h e  same 
study. This was i n  1936 and 1937. Lapsley has  been c r e d i t e d  i n  
wr i t ings  by, I th ink,  Dean OVBrien and perhaps by Joe  Johnson, 
with having prepared the  first published work using wave 
r e f r a c t i o n  diagrams, And Lapsley, under t h e  guidance of  Professor  
Johnson and h i s  a s s o c i a t e s  on the  f a c u l t y ,  d i d  i n  f a c t  do c r e s t -  
type wave r e f r a c t i o n s  s t u d i e s  of Santa Barbara channel and t h e i r  
i n i t i a l  purpose was f o r  u s  t o  decide how t o  o r i e n t  our wave maker 
t o  the  model i n  order  t o  produce what was judged t o  be 
representa t ive  wave d i r e c t i o n s  f o r  t h a t  model t o  experience. 

Pa ren the t i ca l ly ,  I should say t h a t  L t .  Lapsley went through a 
career  with the  Corps and I th ink never got  c l o s e  t o  c o a s t a l  
engineering o the r  than serving a s  Division Engineer a t  Port land.  
But a t  Division Engineering l e v e l ,  he hardly  had a chance t o  
p rac t i ce  coas ta l  engineering and he r e t i r e d  a s  a Major General. 

The Santa Barbara model was small.  It was b u i l t  t o  determine 
whether o r  not very small ,  inexpensive, and simple models could be 
used b e n e f i c i a l l y  f o r  r e l i a b l e  predic t ion  purposes i n  c o a s t a l  
problems. Added t o  it i n  progress of the  work was another  model 
a t  Santa Monica Harbor, which was a l s o  b u i l t  and operated and 
reported upon by both Lapsley and Brant a s  wel l  a s  myself,  i n  two 
separa te  theses ,  one j o i n t l y  authored by Brant  and Li l levang,  and 
o ther  one by W. W. Lapsley, Jr. 

This then was my in t roduct ion  t o  c o a s t a l  engineering and it 
exci ted  my i n t e r e s t .  When I go t  out  of school ,  I spent  t h e  f i r s t  
4 months a s  a topographic survey rodman--more mountain goat  than 
man--working f o r  t h e  Ca l i fo rn ia  Division o f  Highways, now c a l l e d  
Caltran,  This was i n  the  Point  Mugu a r e a  o f  Ventura and Los 
Angeles counties. After  t h a t  I went t o  work a s  Junior  Engineer, 
the  only engineer employee o ther  than the  genera l  manager, of a 
storm water and water d i s t r i b u t i o n  d i s t r i c t  i n  Coachella Valley. 
While the re ,  I was contacted by a consul t ing  f i r m  i n  Los Angeles, 
which then was ca l l ed  Quinton Code and H i l l  - Leeds and Barnard. 
I went t o  work f o r  them and was the re  f o r  25 years ,  except  f o r  the  



h i a t u s  while I was i n  the  United S t a t e s  Navy Civ i l  Engineer Corps, 
during World War 11. Charles Tyson Leeds, Sr. ,  t h e  Leeds of t h a t  
par tnership  name, was a West Point  graduate,  Class of  1903, and 
had been District Engineer a t  Los Angeles a s  a 1 s t  Lieutenant and 
then Captain about 1910, when it was found t h a t  he had a c t i v e  
tuberculosis .  The Army s e n t  him t o  For t  Bayard i n  S i l v e r  Ci ty ,  
New Mexico, t o  serve  a s  post  engineer i n  a bathrobe u n t i l  they 
a r r e s t e d  the  disease.  Then they r e t i r e d  him medically and he 
es tabl i shed a par tnership  with Wilford K. Bernard, i n  Los Angeles, 
i n  the  same bui ld ing where he had served as D i s t r i c t  Engineer. 

Leeds and Barnard and Quinton Code and H i l l ,  two f i rms t h a t  had 
earned a very good reputa t ion  i n  Los Angeles region,  merged i n  
1930--that's the  reason f o r  the  involved name. They t r i e d  t o  use 
a f i c t i t i o u s  name but nobody would fo rge t  the  ind iv idua l  men and 
they went back t o  using a l l  of  t h e i r  names because they found them 
profess ional ly  valuable t o  use ,  even though cumbersome. 

Colonel Leeds, with h i s  in t roduct ion  t o  c o a s t a l  engineering as 
D i s t r i c t  Engineer i n  the  e a r l y  days of the  development of Los 
Angeles Harbor, at tacked t h a t  a rea  o f  p rac t i ce  a s  well  a s  genera l  
engineering. He was a l s o  s t rong ly  r e l a t e d  t o  water resources 
p rac t i ce  with h i s  par tner  Bernard. By the  time I went t o  work f o r  
t h e  f irm i n  August o f  1938, I would judge t h a t  Colonel Leeds might 
be spending 30 percent of  h i s  time on sea  coast  and harbor matters  
and the  balance on water resources cons t ruct ion ,  p r o j e c t  
development, and such. H i s  pa r tne r s  i n  the  f irm, who were a l l  
water resources exper ts ,  made no pre tent ions  of a c t i v i t y  i n  sea  
coast  o r  harbor mat ters ;  however, John Jewett ,  who eventual ly  
became a par tner  i n  the  f irm, d id  g ive  him some s t a f f  support 
p r i o r  t o  the  time t h a t  I went t o  work there .  

Because of  my i n t e r e s t  a t  Berkeley which Colonel Leeds had known 
about,  it turned out  I was the  only member of  the  s t a f f  with some 
in t roduct ion  t o  a t  l e a s t  a vocabulary of  sea coas t  and harbor 
mat ters ;  s o  when s t a f f  support was required,  I l o g i c a l l y  was the  
s t a f f  person who supported Colonel Leeds. 

By the  time World War I1 was over,  Colonel Leeds was devoting one- 
ha l f  t i m e  t o  sea coas t  and harbor matters;  and a s  I came back from 
s e r v i c e ,  I bel ieve  I probably shared about the  same proportion of  
my time between sea  coast and harbor mat ters  support ing him and 
h i s  pa r tne r s  i n  general  water resources matters .  By about 1960, 
both of  u s  were devoting a l l  of  our time t o  sea coas t  and harbor 
matters  with the  exception of  a small in t e r rup t ion  now and then on 
something e l se .  

Colonel Leedsl hea l th  began t o  f a i l  but  he remained mentally 
ac t ive  and busy i n  the  p r a c t i c e  u n t i l  h i s  death. The last 4 o r  
5 years  he worked on a ttwork awhile, rest awhilev b a s i s  i n  an 
o f f i c e  we equipped i n  h i s  home and w e  s h u t t l e d  d i c t a t i o n  tapes ,  
reference  documents, and my person back and f o r t h  between h i s  home 



i n  Pasadena and the  o f f i c e ,  and i n  t h a t  way, he was valuable  and 
productive f o r  h i s  c l i e n t s  and f o r  h i s  own sense of f u l f i l l m e n t  
u n t i l  h i s  death. When he d ied ,  I assumed a l l  of the  burden t h a t  
he was doing--became a Vice Pres ident  of t h e  f i r m  and remained i n  
t h a t  s t a t u s  u n t i l  January 1 ,  1964, when I es tab l i shed  my own 
business. 

It has been v i r t u a l l y  e n t i r e l y  i n  sea  coas t  and harbor mat ters .  
Not necessar i ly  because I eschewed the  o ther  kind of work but  
because the  demand was such t h a t  I could be f u l l y  occupied with it 
and have en joyed t h a t  occupation. 

I n  considering p ro jec t s  t h a t  I worked on, I th ink  it is f a i r  t o  
say t h a t  "projectsTf have t o  mean even looking a t  something t h a t  
has been proposed o r  has aroused somebody's i n t e r e s t  a s  an 
inves to r  or  a s  a public agent ,  or  as a layman, o r  c i t i z e n ,  o r  with 
whatever reason, t h a t  never got b u i l t .  

P ro jec t s ,  then,  i n  the  sense of examining a c o a s t a l  problem, don' t  
mean t h a t  they went t o  f r u i t i o n .  I f  we  were going t o  t a l k  about 
only those ,  compared with t h e  time t h a t  it  would take  t o  t a l k  
about a l l  of the th ings  t h a t  have been considered o r  advocated and 
re jec ted  e i t h e r  on a bas i s  of couldnf t g e t  t h e  money, couldn' t  g e t  
the  p o l i t i c a l  support,  or  t h a t  it  was j u s t  simply good sense  t o  
abandon t h e  idea. 

The discussion here,  a s  I understand i t ,  j u s t  about incorpora tes  
the  boundaries of t h e  Los Angeles D i s t r i c t  of the  Corps of 
Engineers. My involvement i n  those a r e a s  has  been sometimes a s  a 
very young engineer and sometimes as one more mature than he l i k e s  
t o  admit and a t  varying l e v e l s ,  therefore ,  of r e s p o n s i b i l i t y .  But 
even a s  a youngster,  I watched with g r e a t  i n t e r e s t  and was 
fo r tuna te  i n  t h a t  Colonel Leeds, my mentor, was one who f r e e l y  
discussed h i s  views and h i s  bas i s  of making decis ions  o r  advice t o  
c l l e n t s .  This was unique i n  my experience among the  people I ' ve  
worked f o r  or  with, i n  t h a t  he had no hes i tancy whatsoever i n  
having h i s  c l i e n t s  r e a l i z e  t h a t  I was t ak ing  a p a r t  i n  t h e  p ro jec t  
or  study, and sometimes a p a r t  on which he r e l i e d  s t rongly .  More 
of us ought t o  sponsor the  f u t u r e  ca ree r s  of young engineers by 
admitt ing t h a t  "somebody coming along may one day be j u s t  a s  good 
as  I am.It That wouldn't be too  hard, perhaps, but too  many t r y  t o  
conceal t h e  f a c t  t h a t  the  youngsters have capab i l i ty .  



I was t~anfe r red  to s s~ thern  Ca?i$orn:la about $he 
end sf Bugus$ in 4935, and. at t h i s  %%me %he big 
push was on fLosd cnn%fsl ,  1 didnaQ get  in%a 
coastal work m t % E  about 3 o r  4 gears later a& 
the request o f  Dick Eaton because we had dusk 
k e n  assimad &he job 01" sbta.ilrekng, FOP the Beach 
Esos%on Roard, the data and local i n p u t  on tihe 
Sm&a Ba~bara study,  T h i s  m s  about 1939, 3 
belleve, because I ha6 j u s t  been aeaaaigned froa 
$he PieEd of%l.ce OD PEssd control mnstruetian 
E n b  the  YBPOF$ writing section, 

P a ~ t P e S p a t i s n  w l t h  &he Sta te  of California. PPOE 795& through 
1957, E was in p r i v a k  ppraetP@s nod related Lo the coast 0% 
Caljforn%a, Meanwhile the State had pxssed a Paw satking up 8 
%all Craft H w b o ~  B f v i s f ~ ~  under the  Daparben t  oQ Nagural 
Resources, 1 was asked to gs up $her% ZE the Division E n g i n e e ~  0% 
this new dlvEsi~n. The Division Engineer was j u s t  the enginees 
for tho division, a d  worked under- an adminLgtrative head, But 1% 
f e l l  on my lot t o  recrult the engineering staff and train 5% for 
the work that  we were $0 dos NOW the  ~ a n c e p t  0f $his S%ate 
DfvEsion was to Ism aoneg %o cities and counties to bui ld  mall 
era%$ h8rbops at an extreaely law in%eres% pate, I& started ouQ 
at 3 percent, using aoney co%$ected by %he State for f u e l  taxes on 
b a t s ,  Row p o p l e  who buy %uel in Cali fornia  fos the is  boats, fg 
they docwant t h e i r  Buys, can F ~ C O V ~ F  tha t  tax  aoney, The only 
ones who ask to peeover w e  the eemescial inkeres ts ,  In 7958-60, 
CaPiPornia was recefvfng about 4 aa Q mf$%lon d o E P a ~ s  a y e w  f n  
melabed boo% Euei  tax, %a they began bu?Ld%ng tq a fmd r i g h t  
away for mall skaaft hwb641 l08~388~ 1% was $he DivBaionps job t s  
look over po$snLiaE harbor s i t e s  as requested a d  firs% grant  
loam for s$udies to detemf ne @ngineer%ng feasibility and 
eoonmio jus t i f ica t ion ,  If they weke eesnomicaJly Jus t i f i ed ,  %he 
Divisiapk t h a  made ~ o n ~ & r u b $ l o n  loans, 

We had very little $0 d s  wi th  ackmlly going out and dekemin ing  
where hwb~om should be b u i l t ,  as we were supposed to waft for  
c i t i m  a d  eomtfee %s mwe to us w P t h  reques$s, ~ M c h  they d i d  in 
short  o ~ d a r ,  We had mquests %or $0 OF 15 8 t u d i . e ~ ~  and the  akudles  
were t o  be dose, not  by US) bu t  by p~~fes%iona$ enginee~ing 
cg%nsul%anta. One o f  t he  f i r a t  a s n a u X t a ~ k  h i red  to make such a 
study was Nsffatt a d  N1chsX Engineess, %ha% Eim was t o  study the 
r e a sab l l i t y  0% a esaft hmbor at. Oweonka Lagoon Just ~ s u t l n  
of Empepial Beach, 

During %be $ollawis%g 2 years, aboaat "e of 0he ~epor5'vs weke 
cmpleted a ~ d  one o f  them w a s  an the Avalsn project a$ Catalina 
I s l and  whfck I later pr t i c fpa ted  in w i t h  MofPatt and Nl.chol, 
although the Wvalon feasibiEi$y study had been done by Koebig and 
Koebig, 



One of the  most promising s t u d i e s  was done f o r  San Leandro, and 
t h a t  was one of t h e  f i r s t  cons t ruct ion  loans granted and was the  
beginning of a number of them. A small c r a f t  harbor was b u i l t  a t  
Blythe on t h e  Colorado River; another near  Needles on t h e  Colorado 
River; and severa l  small f a c i l i t i e s  were b u i l t  i n  various l akes  
around t h e  S ta te .  A launching ramp and a boat basin were b u i l t  a t  
Eagle Lake i n  Northern Cal i fornia .  We looked a t  some p o t e n t i a l  
harbors i n  Clear Lake; and al though I don' t  t h ink  anything was 
ever developed the re  by the  S t a t e ,  l o c a l  i n t e r e s t s  developed some 
on t h e i r  own. 

There were a number of small c r a f t  harbor s t u d i e s  around the  San 
Francisco Bay a rea ,  but very few i n  southern Ca l i fo rn ia .  The main 
reason f o r  t h i s  was t h a t  almost any place i n  southern Ca l i fo rn ia  
t h a t  was a good harbor s i t e  had a l ready been developed, and t h e r e  
were very few new s i t e s  being considered. However, some southern 
Cal i fornia  harbors t h a t  already been constructed needed add i t iona l  
money f o r  f u r t h e r  development. I bel ieve  one of those  was the  
Oceanside small c r a f t  harbor, and a S t a t e  loan was approved f o r  
t h a t .  The S t a t e  i s  sti l l  working i n  t h a t  a r e a  he lp ing them, not 
only with the  harbor but with t h e  beach erosion problems. 

My work with the  S t a t e  l a s t e d  only 2-1/2 years ;  however, by t h a t  
time, it was p r e t t y  well a going concern and loans  were being made 
f o r  various small c r a f t  f a c i l i t i e s  and launching ramps throughout 
t h e  S ta te .  



WfEI,XA%4 J , TIERROW $Corps s f  Engi naers , 1940- 198 1 ) 

E graduated fn*m the  Univers l . ty  of Ca2l.fcs~nl.a 
at Berkeley 1.n 3939, and my flrst engfnseri.ng 
emesj"enee on $he eoaatl ine of s u u k h e ~ n  
CaliParnia s tar ted En October 7 9 4 0 ,  -&en 1 
beeme an i n s p e c t s ~  an a hopper dredge, 
.building a seckfon of the offshore breakwater 
2.n Lss Angekes-I,ong Beaak Harbor*:., This  see"s,%on 
was called 'k6i300-foo$ Navy ~ex",$iork,~ 1 
conkl,ntaed in various fl.eLd Jabs en $he %,os 
Wngs1.e~ E H P ~ O P  area u~nt2.k l,F~aua~ y of 4 98 3 ,  whew 
E lef% the ape% and worked on the Pan kme~f@aa 

SZgkdag and later wen% into t h e  Armye 

H r eLu~ned  ka southern Cxl i fo rn i8  Sn J u l y  1946; and at %ha$ time 
joined the Bsaeh Eroslan Boatud, n m  knom as t k s  Coastal 
E n g i n e e ~ j ~ g  Research Cen%ek, and headed up a PieEd yesearch pa r ty  
fo r  the Beaeh Erosion Roar6 eover%ng m y  or a32 parts of $he 
United Skates. h conkTnued w i t h  t h a t  g~oup, in the fhebd ,  u n t i l  
Janu8rby 0% $9199, ulnen 1 moved Sn%o the o f T h  ce as Assfstan$ C M e f  
of the Ewgfneesing Divfs%sn  under J, IF, Hal%, T maintained that 
pesf ti on covering varf ous $s;rch,fec?t;s in the United Sk;a"ces, ~ R C T  uding 
some i n  soutknorn Cah i fwnia  mti7 195Q8 -&en P raturned "m- kthe Eoa 
AngePes D i s  tsiet , 

On my r e t u r n  $0 the  Eos Angeles B S s t r i  c$, 'I kook over as head o f  
t h e  Beach Broslon Control Seetion replacing J i m  Dunham kmand wayking 
under the dPrr;@tican 0-s Hr. bf~Ouat,  1 aontimaed w i t h  the 
S,os Angeles D4s%;~Pct  aovfng m alp ssaenhdlly to Chlef o f  the 
GsastaL Engineering Branch u n % i l  ~y r e t i r e ~ e n k  in 1970, 

FPOE 4970 to 1978, 1 was in pr iva te  emplopen$ with HaPEatt and 
Hiehol Eng%neers, agafn wark%ng on v&rLous pro$ec$s up and down 
%he coas to f  southern Cal.8.fsmia and in othep parks  o f  &he United 
States and the wcwld, 

Since E PefG Moffakk axd Hiohox in 7978, 1 have been doing past-  
%as  conaultPng ~ c r r k ~ r n ~ . ~ s h  o f i t .  i n  soukhern Call.fernia-so t h a t  
br ings  us up ts 3989, 
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3 San Luis Obispo County 

MORRO BAY 
As remembered by KENNETH A. PEEL 

The Morro Bay breakwater was constructed by t h e  Los Angeles 
D i s t r i c t  i n  the  1940s with Naval funds t o  provide a - b a s e  f o r  
small  p a t r o l  vessels .  I did  t h e  o r i g i n a l  design and wrote t h e  
o r i g i n a l  repor ts .  B i l l  Dunbar was up t h e r e  a s  projec t  engineer 
and t h e  f i r s t  s e c t i o n  of the  breakwater was b u i l t  as a h i red  
l a b o r ,  government p lant  projec t .  

We considered on which s i d e  of Morro Rock the  channel should 
be located  but we were not  making wave diagrams then a s  they 
had not  come i n t o  existence.  H i s t o r i c a l l y ,  the re  had been an 
entrance on the  nor th  s i d e  of the  rock, but i t  was very 
uns table  and t h e  records showed t h a t  the  entrance would be 
nor th  of the  channel f o r  awhile, then t h a t  would f i l l  up with 
sand coming downcoast and it would s h i f t  over t o  t h e  south 
s i d e  of the  rock and the  channel would be on the  south  s i d e  
f o r  awhile. It always seemed i n  t h e  old days, when we had 
navigat ion i n  the re ,  the  channel was more o r  l e s s  on the  nor th  
s ide .  

The f i s h i n g  boats were using the  south  s i d e  when we b u i l t  the  
projec t .  The channel was p r e t t y  w e l l  s t a b i l i z e d  on t h e  south 
s i d e  because, under t h e  WPA i n  t h e  19309, they had b u i l t  a  
s tone  seawall connecting t h e  rock with t h e  land--and t h a t  was 
a f a c t  accomplished. 

It would have been a case of  take  it out  and do too  much 
changing, s o  w e  l e f t  it and designed the  breakwater t o  extend 
on out  from the  rock. We soon found out  when we s t a r t e d  t h a t  





t he  sand s t a r t e d  moving upcoast t h e r e  i n t o  its l e e  coming 
upcoast r a t h e r  than down l i k e  it was supposed to .  But t h e  
extension of  the  breakwater apparently was c rea t ing  an eddy of 
some s o r t  out  the re  and a f f e c t i n g  t h e  l o c a l  wave movement s o  
t h a t  the  sand was moving upcoast,  and we added a south  
breakwater t o  maintain t h e  harbor. Then w e  s t a r t e d  g e t t i n g  a 
s l i g h t  amount of erosion downcoast but not severe.  Our 
biggest  t roub le  was with t h e  oys te r  people who maintained t h a t  
our dredging was r o i l i n g  t h e  water up s o  i t  was covering over 
t h e i r  oys ters .  About t h a t  time I heard from a Stanford 
professor who had an i n t e r e s t  i n  it. We got a long l e c t u r e  on 
t h e  l i v e s  and loves of an oys te r ,  but we couldn't  f ind  any 
evidence of damage t o  t h e i r  oys ter  beds from dredging. 

We had taken the  waste rock from the  quarry a t  Morro Rock t o  
the  Ci ty  of Morro Bay and b u i l t  a r e t a i n i n g  wall t o  pump the  
dredging mate r i a l  i n  behind. While the re  has been a l o t  of 
money spent  on const ruct ion  of  the  harbor and a l o t  of cos t  t o  
maintain the  breakwaters, I doubt very much i f  t h e  cos t  of t h e  
harbor comes near the  value of the  land t h a t  was crea ted  and 
t h e  s t r u c t u r e s  t h a t  a r e  now b u i l t  on it. It was b u i l t  
o r i g i n a l l y  a s  a Navy harbor f o r  naval harbor p a t r o l  c r a f t ,  but 
it hasn ' t  been used as such very much, j u s t  a commercial 
f i s h i n g  harbor. 

There was not a r e a l  wave height  ana lys i s  made during 
design. We put i n  t h e  same design as we had used i n  Long 
Beach and it was inadequate. Then, we concreted t h e  top  and 
t h a t  proved inadequate. I am not  su re ,  but I th ink  t h a t  i t  
was repai red  t h e  last time with Riverside rock and with 
f l a t t e r  s lopes.  

The second breakwater, as I r e c a l l ,  was designed and placed 
i n s i d e  the  one extending from Morro Rock, s o  t h a t  it acted 
somewhat as a wave t r i p  f o r  the  new breakwater and t h a t  helped 
p ro tec t  it. 

I s t o p  by t h e r e  everytime w e  dr ive  south but I imagine it has 
been 10 years s i n c e  I l a s t  saw it. 

As remembered by JAMES DUNHAM 

I n  about 1961-62 we were asked by the  county (which had 
con t ro l  over t h e  area  a t  the  time) t o  do a s tudy of 
f e a s i b i l i t y  of harbor expansion of Morro Bay. By t h i s  time, 
of course, the  outer  breakwater had been b u i l t  and Morro Bay 
was being used a s  a commercial harbor, primari ly by f i s h i n g  
i n t e r e s t s .  

We made the  s tudy and noted t h a t  a considerable amount of 
dredging would be required.  It seemed t o  be an i d e a l  l o c a t i o n  
of a marina, having a harbor entrance already and only  the  
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dredging involved. However, the  d i f f i c u l t y  was the  remoteness 
of Morro Bay from any l a r g e  cen te r s  of population and the  f a c t  
t h a t  the  amount of dredging t h a t  would be required 
necess i ta ted  t h a t  it be a l a r g e  marina before f e a s i b i l i t y  
could be es tabl i shed.  It turned out  t h a t  the  f e a s i b i l i t y ,  a s  
such, was impossible. We did show a plan f o r  dredging t h e  
e n t i r e  bay and subdividing it i n t o  a marina a r e a  and a na ture  
preserve t h a t  would a c t u a l l y  be an improvement on nature;  a 
number of t i d a l  i s l ands  would be b u i l t  t h a t  would separa te  the  
marina area  from the  na tu ra l  p a r t  of the  bay. We thought t h a t  
t h i s  was an exce l l an t  plan and would s a t i s f y  many of  the  
environmental is ts  i n  the  area  who were clamoring t o  maintain 
t h e  na tura lness  of the  area.  However, t h i s  never came t o  
pass, because t h e  f e a s i b i l i t y  was not t h e r e  and t h e  f a c i l i t i e s  
were not  b u i l t .  That was about the  ex ten t  of our work a t  
Morro Bay. 

As remembered by WZLLZAMJ. HERRON 

Kenny Peel handled t h e  i n i t i a l  cons t ruct ion  of t h i s  p ro jec t  i n  
about 1943, and it was probably the  l a s t  breakwater projec t  i n  
t h e  United S t a t e s  t h a t  was designed and b u i l t  without having a 
c lea rcu t  analys is  of wave heights  and t h e i r  e f f e c t s  on the  
s t r u c t u r e .  One of the  points  t h i s  brings out ,  which has been 
a burden t o  coas ta l  engineering f o r  generat ions,  is t h a t  you 
cannot copy a p ro jec t  from one a rea  and move it t o  another. 
Morro Bay was a hurr ied  Wartime pro jec t  and the  breakwater 
design was simply a copy of t h a t  successful ly  designed and 
used f o r  the  Los Angeles-Long Beach Harbor. However, the  
b a s a l t  rock used i n  t h e  Morro Bay o r i g i n a l  breakwater only 
weighed 154 pounds a cubic foo t  as compared t o  the  165- t o  
175-pound rock used a t  Los Angeles Harbor. Also Morro Bay is 
out  from behind the  s h e l t e r  of the  of fshore  i s l ands  and Point 
Conception and exposed t o  waves t o  as high as 30 f e e t .  So t h e  
breakwater was soon severe ly  damaged and by 1953, 10 years  
a f t e r  construct ion,  it  was a shambles with l a r g e  areas  knocked 
down t o  almost mean s e a  l e v e l  e levat ion .  

Another problem was, of course, no model s tudy was made, which 
was t y p i c a l  i n  those days. Also, the  navigat ion channels were 
l a i d  out  keeping i n  mind purely t h e  convenience of boats;  and 
even l a t e r  when alignments d id  not  want t o  s t a y  wi th in  the  
hard l i n e s  drawn on paper, we found i t  w a s  not  poss ib le  t o  g e t  
approval from OCE t o  change these  l i n e s .  A s  a r e s u l t ,  within 
almost a period of months a f t e r  doing maintenance dredging on 
one of these  channels, na ture  would take  over and move the  
channel outs ide  the  p ro jec t  l i n e s  t o  where it wished, which 
was a channel s t i l l  e a s i l y  navigated by boats.  

We a l s o  f i r s t  got  a t r u e  apprecia t ion  of the  possible e f f e c t s  
of wind blown sand i n  t h i s  area, a s  the  l a r g e  sand s p i t  t h a t  
encloses t h e  Morro Bay i n  its na tu ra l  s t a t e  produces a g rea t  
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deal  of wind blown sand, and the re  is question t h a t  t h i s  has 
accelera ted  t h e  maintenance dredging requirements of t h e  
i n t e r i o r  channels. 

Also, of i n t e r e s t  a t  Morro Bay is t h a t ,  i n  the  rebui ld ing of 
the  breakwater i n  1957, we  were one of the  first t a r g e t s  of 
the environmental is ts .  The l a r g e  monolith known as Morro Rock 
was used as a source of rock f o r  t h e  o r ig ina l  construct ion and 
we used it i n  1957 f o r  core rock. We rea l i zed  by then t h a t  
t h i s  ma te r i a l  was not  of s u f f i c i e n t  dens i ty  t o  use as amour.  
Actually, it was the  l a s t  time we intended t o  use t h a t  rock 
f o r  core because the  quarry face  was becoming too  l a r g e ,  too  
high, and too dangerous t o  operate. But, the  S i e r r a  Club and 
other  groups became, probably properly, incensed a t  f u r t h e r  
defacing t h i s  na tu ra l  rock monolith and a c t u a l l y  went t o  
Congress and I believe,  through a Senate b i l l ,  got a s p e c i a l  
b i l l  passed by Congress t h a t  the  Federal  Government would no 
longer use Morro Rock as a quarry source. 

The Corps completely r e b u i l t  the  breakwater i n  1964, going 
i n t o  a wave ana lys i s  and coming up with much l a r g e r  and denser 
cap rock. An i n t e r e s t i n g  fea tu re  of t h i s  breakwater 
r e h a b i l i t a t i o n  was t h a t ,  about t h i s  time, the re  had been 
se r ious  damage t o  the  end s t r u c t u r e s  of seve ra l  d i f f e r e n t  
Corps of  Engineers breakwaters and t h e  Chief of Engineers1 
o f f i ce  came out  with a p r e t t y  s t e r n  e d i c t  t h a t  we would 
provide more s u b s t a n t i a l  end sec t ions .  To respond t o  t h i s  a t  
Morro Bay, we decided t o  build a re inforced concrete head on 
the  nor th  breakwater. But t h e  only way t o  build t h a t  was 
f i r s t  t o  build a s u b s t a n t i a l  r i n g  breakwater of rock rubble ,  
and then i n  the  wave-protected water i n s i d e  of t h i s ,  we b u i l t  
a l a r g e  re inforced concrete head using r a i l r o a d  r a i l s  f o r  
r e in fo rc ing  s t e e l .  Our l o c a l  concept was t h a t  a s  long as t h i s  
rock rubble  l a i d  back aga ins t  the  re inforced concrete and 
prevented scouring of the sand which forms the  base f o r  t h e  
whole breakwater, the  monolithic head might s tand up. 
Apparently, t o  da te ,  t h i s  is t rue .  What w i l l  happen t o  t h i s  
head i f  t h a t  toe  rock is allowed t o  d e t e r i o r a t e ,  we w i l l  w a i t  
and see. 

Another i n t e r e s t i n g  aspect  of Morro Bay was t h a t ,  while t h e r e  
were two large gaps i n  t h e  o r i g i n a l  breakwater where s e c t i o n s  
had been knocked down t o  about mean lower t i d e  l e v e l ,  i t  s t i l l  
worked s u b s t a n t i a l l y  as a breakwater and protected t h e  
i n t e r i o r  waters. So t h i s  again is one of  the  advantages of 
t h e  rock rubble s t r u c t u r e  and its f l e x i b i l i t y - i t  w i l l  s u s t a i n  
a g r e a t  deal  of d e t e r i o r a t i o n  before it loses  i t s  
ef fec t iveness .  
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PORT SAN LUIS 
As remembered by KENNETH A. PEEL 

This breakwater was constructed a t  the  s t a r t  of the  century. 
We repai red  the  breakwater while I was t h e r e  i n  1936. We took 
s tone  out  of Riverside and loaded it on barges a t  Los Angeles 
Harbor. These were towed around Point  Conception t o  t h e  job 
s i t e .  The rock was placed from a f l o a t i n g  crane. I took my 
family up t o  San Luis Obispo and we spent  t h e  whole summer 
t h e r e  camping i n  t h e i r  campground i n  a  t e n t ,  and Barbara was 
j u s t  a  l i t t l e  kid and she played along the  beach. We r e b u i l t  
the  e n t i r e  breakwater from shore  out  t o  the  end-restored 
it. And so far a s  I know, nothing has happened t o  it s ince .  

We l o s t  th ree  o r  four barges coming up from the  south  and 
o thers  were delayed by rough weather. They turned over. 
During those periods you would be out  of rock f o r  a week and 
we would play baseball  with t h e  Avila town team. We had a 
r e a l  n ice  vacation. 

A s  f a r  as the  beach goes, I have been the re  f a i r l y  r e c e n t l y  
and t h e r e  doesn't  seem t o  be much di f ference  between what it  
is now and what i t  was then. 

As remembered by  OMAR LILLEVANG 

A t  Avila Beach, it  has been an,ambit ion of  l o c a l  people f o r  
many, many years t o  e s t a b l i s h  a harbor, and t o  t h a t  end a 
publ ic  agency was formed ca l l ed  Port San Luis Harbor D i s t r i c t .  
Por t  San Luis Harbor D i s t r i c t  has wanted t o  build on some bare 
beginnings of s h e l t e r  t h a t  have exis ted  s i n c e  near  t h e  t u r n  of 
the  century, and which, I th ink ,  was b u i l t  during t h e  time 
t h a t  Colonel Leeds was District Engineer a t  Los Angeles. It 
c o n s i s t s  of a  small breakwater and the re  was an o i l  loading 
s t a t i o n  from p i e r s  and f i s h i n g  operat ion,  a l l  of which a r e  
wide open t o  sou theas te r ly  storms. This had l e d  l o c a l  
i n t e r e s t s  i n t o  the  hope t h a t  they could build a combined 
harbor f o r  r e l a t i v e l y  small  commercial vesse ls  and f o r  
p leasure  c r a f t  . 
That harbor d i s t r i c t  has been through a l a r g e  number of 
consul t ing  engineers. The f i r s t  one they h i red  wrote a  r a t h e r  
t h i c k  repor t  describing what a  poor idea  it was t o  do anything 
a t  a l l ,  and then when they f i r e d  him came up with a plan of 
what t o  do. The names don ' t  r e a l l y  matter.  It may have been 
an in jud ic ious  report-whether or  not  it had mer i t ,  I don' t  
know. Then, I believe i n  about 1962 o r  1963, I came i n  about 
t h i r d  i n  an echelon of people who were t r y i n g  t o  g e t  something 
done i n  order  t o  s a t i s f y  the  voters  t h a t  t h e i r  exis tence  was 
worthwhile. The only th ing  t h a t  could be responsibly designed 
exceeded the  f i n a n c i a l  c a p a b i l i t i e s ,  s o  my plan was r e j e c t e d  
and nothing of l e s s e r  scope would have been profess ional ly  



reponsib le  i n  my view, s o  I removed myself from t h a t  
engagement. Others have picked it up s i n c e ,  inc luding Moffa t t  
and Nichol who have done some yeoman work f o r  them, brought 
them t o  t h e  threshold of success with a very w e l l  thought out  
plan, got support from the  voters  with funding, and were then 
cancelled out  by regula tory  agencies. 

I t  is a p ro jec t  where a harbor could be used with g r e a t  
benef i t .  Nearest t o  it is Morro Bay, which has some s e v e r e  
problems of shoal ing  i n  the  entrance and except ional ly  heavy 
seas. It is about 12-14 s e a  miles away--the two t o g e t h e r ,  
even i f  both of them were f u l l y  successful  and a c c e s s i b l e ,  
would be exce l l en t  f o r  t h e  region and used, I am s u r e ,  b u t  its 
i n  the  doldrums up there .  I don't  r e c a l l  t h a t  t h e r e  were any 
r e a l l y  s i g n i f i c a n t  inf luences  on coas ta l  processes on Avila 
Bay from the  San Luis Harbor D i s t r i c t  plan. The Bay is land- 
locked, probably not  much sand coming i n t o  it other  t h a n  from 
the  streams t h a t  d ra in  i n t o  it or  the  b l u f f s  t h a t  surround 
it. It was simply a harbor program. 

As remembered by WZLLIAMJ. HERRON 

Moving on downcoast from Morro Bay, the  next  Corps o f  
Engineers p ro jec t  is  San Luis Obispo Harbor and t h i s  has more 
of an economical and p o l i t i c a l  h i s t o r y  than engineering. The 
o r i g i n a l  breakwater is one of the  o ldes t  s t r u c t u r e s  i n  t h e  
southern Ca l i fo rn ia  d i s t r i c t ;  s t a r t i n g  back even before  1900. 
However, the  secondary p ro jec t  was t o  build a smal l e r ,  t i g h t e r  
harbor w e l l  i n s ide  the  ou te r  breakwater, which is r e a l l y  b u i l t  
on a rock ree f  and provides ou te r  protec t ion  from t h e  noyth- 
west and westerly storms. The o r i g i n a l  design, which w a s  
approved by Congress, was t o  be a combined deep water 
commercial harbor and small c r a f t  por t .  But, when we g o t  t o  
the  design memorandum s tage ,  the  g r e a t e s t  point  of i n t e r e s t  t o  
me was t h a t  we s t a r t e d  analyzing t h e  long period of wave 
a c t i o n  i n  t h i s  harbor and we found the re  were many pe r iods  of 
very severe  se iching a c t i o n  with periods of 120 seconds and 
more. By modifying a s tandard wave gauge, we were a b l e  t o  
take  measurements of these.  Some of these  s e i c h  a c t i o n s  
l a s t e d  as  long a s  20 hours. This would have been a very  
d i f f i c u l t  place t o  have designed a proper boat basin and 
dockage f o r  l a r g e ,  deep water s h i p s  t h a t  would cope wi th  t h i s  
s e i c h  ac t ion .  Not only t h a t ,  t h e  a rea  is severe ly  a f f e c t e d  by 
tsunami waves i n  case of earthquakes, such as those i n  Alaska 
o r  i n  South America. Drawdown of a s  much a s  13 f e e t  has been 
observed. The economics of the  a r e a  had changed by t h e  t i m e  
of the  design memorandum, and a deep water commercial harbor 
w a s  no longer economically j u s t i f i e d ,  s o  we did  not  have t o  
f ace  up t o  a f i n a l  design decision on how t o  proper ly  d e a l  
with t h e  s e i c h  and tsunami ac t ions  on a l a r g e  ship .  

I th ink  t h i s  harbor has been designed and re-designed about  
s i x  times. The Corps of Engineers and the  Por t  San Luis  
Harbor D i s t r i c t  had a complete small c r a f t  harbor designed i n  



about 1964 o r  1965. However, when the  Port  D i s t r i c t  went t o  
the  people f o r  a bond e l e c t i o n  f o r  f inancing t h e i r  sha re  of 
the  harbor, the  bonding was defeated and the  p ro jec t  had t o  be 
dropped. It was again re-designed i n  the  1970s and was t o  be 
financed by both the  Federal Government and t h e  Por t  i t s e l f ,  
l a r g e l y  through loans from t h e  S t a t e  Small C r a f t  Harbor 
Department. We bumped i n t o  the powerful environmental 
movement t h a t  was going through southern Ca l i fo rn ia  i n  t h e  
1970~1, and s t r o n g  object ions were brought t o  cons t ruct ion  of 
t h i s  harbor; l a r g e l y  on the  poss ib le  impact of bringing too  
many people i n t o  t h i s  r a t h e r  r u r a l  area.  

I did  develop one point  of i n t e r e s t ,  which I note has been 
picked up by,some of the  environmental is ts ,  p a r t i c u l a r l y  the  
Fish and Game people. Environmentally, a rock rubble 
breakwater has pluses a s  w e l l  a s  minuses. We were a b l e  t o  
develop, by a somewhat mathematical r e l a t i o n s h i p  between t h e  
a r e a  of sand bottom covered by a rock rubble s t r u c t u r e  and the  
new a rea  of rock su r face  made ava i l ab le  f o r  marine growth t o  
a t t a c h  i tself  t o ,  both p lan t s  and animals. I n  addi t ion ,  
hundreds even thousands of caves add i t iona l ly  provide f o r  
o ther  types of plant  l i f e  a s  well a3 a s e c u r i t y  a r e a  f o r  the  
l ay ing  of eggs and t h e  r a i s i n g  of young f i s h  - s h e l l  f i s h  and 
s o  on. This is a benef i t  which the  environmental is ts  
themselves f a i l e d  t o  recognize a t  t h a t  t i m e .  

PISMO BEACH 
As remembered by OMAR LILLEVANG 

Coming down t h e  coast  a l i t t l e  b i t  f a r t h e r  t o  Pismo Beach, I 
was involved the re  with t h e  Attorney General of t h e  S t a t e  of 
Ca l i fo rn ia  a s  technica l  advisor  and po ten t i a l  exper t  witness 
t o  the  condemnation a c t i o n  which was simply being used t o  t i d y  
up a s e a  coas t  S t a t e  park and c lose  some r e a l  e s t a t e  gaps. 
Pismo Beach is a sandy beach, a very wide, very gradual s lope  
with f i n e  g r a i n  mater ia l ;  s o r t  of a loca t ion  which has been a 
r e s o r t  l a r g e l y  f o r  people from t h e  San Joaquin Valley f o r  
many, many years.  The beach t h a t  was i n  d ispute  t h e r e  was 
immediately adjo in ing a pier .  I remember t h a t ,  when t h e  th ing  
went t o  t r i a l ,  I s a t  i n  the  motel room and the  Attorney 
General would come back and t e l l  me ,  a t  lunch o r  i n  the  
evening each day, how th ings  were going and p a r t i c u l a r l y  how 
Prof. ~ o b e r t  Wiegal w a s  t e s t i f y i n g  f o r  t h e  o ther  s ide .  
Because Wiegal was giving a s  good testimony a s  we needed, it 
wasn't necessary t o  put me on the  witness stand. My 
involvement t h e r e  was one of iden t i fy ing  what usefulness the  
beach could have t o  a landowner and what i t  might represent  i n  
terms of a cons t ruc t ib le  f a c i l i t y  a t  a given p r i ce  - a l l  of 
which would then r e f l e c t  upon the  p r i c e  t h a t  t h e  S t a t e  would 
be requi red  by the  court  t o  pay i n  the  condemnation 
proceedings. As I say,  I never went on t h e  witness s tand but 
I d id  devote many, many hours of s tudy t o  the  problems there.  
Wiegal d i d  it a l l  f o r  us. Why sub jec t  myself t o  cross- 
examination i f  the  o ther  guy's testimony is j u s t  f i n e ?  





Santa Barbara County 

Pt. Conception 

Channel 

Santa Cruz Is. 
Santa Rosa IS. 

San Miguel Is. "0- 
0 

0 
26 

1 8 I 
Miles 

L 

Barbara 



Lake Cachuma 

OIL FIELD 

P A  c / f  / C  Santa Barbara Pt 
O C E A N  



4 Santa Barbara County 

ELLWOOD 
As remembered by O M A R  LILLEVANG 

Moving down the  coas t  t o  Ellwood i n  Santa Barbara County, I 
remember a s t o r y  t h a t  Colonel Leeds to ld  me about. I wasn't 
involved i n  it because it was i n  the  1920s and I was stil l  a 
grade school boy. He was re ta ined by o i l  companies who were 
e s t a b l i s h i n g  d r i l l i n g  platforms or  wanted t o  e s t a b l i s h  
d r i l l i n g  platforms i n  submerged lands o f f  Ellwood. Ellwood is  
a l i t t l e  b i t  west of the  campus of the  Univers i ty  of  
Ca l i fo rn ia  a t  Santa Barbara and is famous na t iona l ly  a s  being 
the  place where the  Japanese submarine put a couple of  s h e l l s  
through a s e r v i c e  s t a t ion .  One of t h e  f e w  physical  a t t a c k s  on 
the  coas t  of the  United S t a t e s  during World War 11. The o i l  
companies had d r i l l i n g  platforms the re  f o r  many, many years,  
and some of the  rusted snags of the  s t e e l  p i l i n g  can sti l l  be 
seen,  though most of it has been removed. There was 
opposition by Upland owners t o  these  proceedings and they d id  
not want t o  s e e  the  o i l  towers es tabl i shed;  i t ' s  not a new 
objec t ion ,  i n  o ther  words, not simply a matter  of 70s and 80s. 
And t h e  problem was how t o  g e t  out  there .  It was solved by 
going up the  S t a t e  t ide lands  between high t i d e  and low t i d e  
with s l eds  dragging a l l  t h e  equipment and power d r i v e r s  s o  
they could launch from the  beach, by t h a t  means on publ ic  
land,  where they had a permit t o  opera te  and f r u s t r a t e  t h e  
Upland owners. These devices f o r  exp lo i t ing  publ ic ly  owned 
lands f o r  any benef i t  t h a t  has a permit a r e  not new. 
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GOLETA SLOUGH 
As remembered by O M A R  LILLEVANG 

I n  about 1965 o r  1966, a par tnership ,  not a corporat ion,  of 
four  men the  bes t  known of whom was the  a c t o r  Fess Parker, 
undertook a r e a l  e s t a t e  development which would involve 
channels from the  ocean t o  each buildable parce l  on a s e r i e s  
of channels t h a t  would be dredged i n  t h i s  old slough area  near 
t h e  Santa Barbara a i r p o r t .  From my experience with 
developers, the  people were amazingly generous of t h e i r  time 
and t h e  d i s s i p a t i o n  of t h e i r  p r o f i t s .  They began with 
in ten t ions  of being very thorough and spending money on doing 
th ings  r i g h t .  Then, when public  agencies made add i t iona l  
requirements of them, which i n  s o  many ins tances  were t e r r i b l y  
time consuming and the re fo re  a l s o  very expensive, they 
undertook them without a whimper and continued with the  work 
of t ry ing  t o  bring t h i s  development t o  a conclusion. My p a r t  
of the  e f f o r t  was an engagement t o  conceive, design, and 
describe f o r  permit-granting e n t i t i e s  the  means by which an 
entrance could be es tabl i shed and maintained i n  such a way 
t h a t  in tercepted  l i t t o r a l  d r i f t  would be properly bypassed t o  
avoid any undue o r  unacceptable erosion of the  sea  coas t  t o  
the  eas t .  Santa Barbara county probably had developed some of 
the  e a r l i e s t  s e n s i t i v i t i e s  t o  the  e f f e c t s  t h a t  shore 
s t r u c t u r e s  could have on erosion of downcoast beaches because 
of some b i t t e r  experiences and some c l a s s i c  lawsui ts  t h a t  took 
place over t h e  e f f e c t s  of  Santa Barbara Harbor. 

So, a concept f o r  extending entrance j e t t i e s  t o  p ro tec t  a 
channel t h a t  was to  be dredged was devised i n  a manner t h a t  
s u i t e d  a bypassing system t h a t  was a physical--by physical  I 
mean mechanical--removal of accre ted  sand on the  u p d r i f t  s i d e  
of the  entrance and its t r anspor t  t o  a pumping f a c i l i t y  on the  
beach by bucket excavator operated by cable and res tored  t o  
the  l i t t o r a l  stream. The concept was exhaust ively s tudied  and 
presented and was endorsed as a mature scheme appropr ia te  f o r  
i n s t a l l a t i o n  and c lose  observation by the  severa l  e n t i t i e s :  
the  county of  Santa Barbara a t  t h e  top p o l i t i c a l  l e v e l ;  i t s  
board of supervisors;  down t o  i ts  public  works agency and 
planning agencies with t h e i r  engineers and planners, a l l  of 
whom r e l i e d  t o  some e x t e n t ,  and r a t h e r  t o  a considerable 
ex ten t ,  upon t h e  opinions of t h e  Corps of Engineers concerning 
the  appropriateness of  the  scheme. 

Unfortunately, other c r i t e r i a  t h a t  had t o  be met r e l a t i n g  t o  
groundwater, contamination t h r e a t s ,  a i r p o r t  clearance mat t e r s ,  
and th ings  l i k e  t h a t ,  a l l  of which were well  under way and 
headed toward sucess,  caused the  backers of these developers 
t o  withdraw t h e i r  funding and t h e  p ro jec t  was never b u i l t .  A 
disappointment t h a t  an idea  t h a t  had promise d i d n ' t  ge t  t o  be 
put i n t o  physical a c t i v i t y .  Nevertheless, i t  was an 
i n t e r e s t i n g  experience, not the  l e a s t  of which was working 





wl%?k these Ben. Earan w,j.%h $he hcarabibl,e d.isappointnen% and 
coaskderable ff nancial Lass t h e  fai lure OP their pr2agrarfi had, 
they took :k t  In good ternpar and ended f r i e n d s  w i th  aria 
anst.&ls~, They s u a l l o v ~ d  %hei.s dlsappoin%nent and went on wl.&h 
it, I think they were, a ~ d  p~obabLg still :ire, e n t r e p r e n a u ~ s  
2n the most 8dairabPe sense, 

My fig-.st jcb jn ~ 8 ~ r ; h e r r ~  Ca14_f~) . rn i~  began 7;n 1932 ::t the  3971 

Pedrc; Fie' d Off i c e ,  crr t h e  fans Angcles-Long Beach detached 
breakwwahe Durf nvg t h a t  period I came Jm c m t  set, with the 
Sank3 3a~b8m prsgnzs", xkzckx had just been eo~pPeteJ  By the 
GSty of Sank4 Barbara, They had ar i t lc ipaded beach e r o s f o ~  
prsb7ems and sand g~oblems $0 extent kb%% they atte~gted 
to bul Ld a detached breakwater think3ng %Fiat ",hc sand wcjuld 
move ~ 2 g h t  or1 throu&"-i t he  hasbar and go or! dcm kke %sasL 
wftkaut ever stopping there, That tnis when ft flrsL ksecame 
appax*-en% to zost o f  us in &he see8nographic and s h o ~ o  
protec%fon md harbsr fgeld Ckat sand d j  dnv$  move by long- 
shore currents  per  se ,  but by wave induosd currents ,  and as 
sotun as you interposed the  wtr$neture go c u t  the warre a c t j o ~ ,  
ygsta eu$ the  W%VC+~S power co move ~ z n d  arrd 5% stopped, "Pen 
t h e  sand t m e d i n t e l y  s t ~ r ' 6 e d  f i l l i n g  the harborb up, mtJ, they 
had to ",en C O P ~ ~ C ~  t he  breakwnte~  on$^ the shore %o ~a i98 ;akn  
the hwbor a t  a l l ,  The n e t  r e su l t  $he gas instead of sand 
s topping  3 n ~ i d e  the h a ~ b o r  the sand stopped apeoast frsrn tbe 
harhos , m l  was impsunder: by Lhs breakwater, That t~pocndmen$ 
was aecomppmld by %he continued asvement sf sand an dom %he 
coast below the harbor2 t,a Che extent t h a t  the waves had "l;m 
powet- t o  ~ " l f g % ~ ~ l e  %he sand, Thi s  ~ e a u l k e d  flrr very severe beech 
erosion, Th i s  severe erosion uevxt downcolast well below $he 
Mirmaw. i2o2;el and the Sandy Land area, 2nd people s t a r t ed  
bui ld ing  groin P%elds t o  $sap a EIttEe sand and to pkstect. 
t he~eselves Siwt i n  ao dol ag , aeeentmated t ha% cosa&$nued 
erosion dowc %he coast, 

T h i s  progressive erosion @on&Snued m k i l  milkions OP dol lars  
I n  skor2c; land had been Post, The ahore recedsd, as I 
rernembe~, something 1Ikc! 50s: ts 600 feet b w k  Yrom the 
existing shareline.:. Some ho~rsss  were noved thr*ee 3rd Toes;.. 
% i m ~ s .  %e problem f . ~  Santa Barbar% cont j  nuact u n t i l  a 
GongracsslonaJ1y atakB?or%xed :.;~vey s s p ~ r t  snd  erosfon study was 
aade, which gas t h e  ffrsf 4 4  Caljf ornin, 

A PY 'O~PZ~?I I  was ra.Zt3ma""tely sdopted by p a s d n g  sand by d r ~ d g i n g  
"k;e haabor out  p~.rr,p?~.rxg it cm the  beachas downcoast, That 
cfd'eetf vely cheeked %he esosl.on br.at 5.kdi .d not ua@atsre 
any t h i n g  that had p ~ e ~ f .  sufilg eroded beenuse the anou~k of sand 
replaced i n  e i r e u l a l i u ~  was onPy auQfiafewt $0 rnaintaj-n the  
shoreline in the pssl?;forn at %hat tine* Wki3.e saper:sive, it 
was ef'fe@tIve i n  eorseeting %be erasion prsblem, 





%w the ~ o d e l  amer%men.$;s of Sznta Barbar8 Hayburr itself that I 
w w k d  on as B student, we %odeled %he breahakae i n  the 
sequence o f  geometrieaE zrrangemsats that 1% bad had fn 
nature; znd at t h a t  % b e  of the thesis s tudy,  1936, it only 
had about 6 years of pe~formmce experience, AlreaGy 4.8; had 
been observed %ha% a shoal was extending off the d i p  o f  the 
b~eabater and B t  had been a b ~ e ~ v e d  that  there m s  a ,%all 
beach eesting againat the ins ide  sf &he Breakwater for %$s 
f u l l  l@ngthe 

In our mods% we b u i l t  %he bssahatar first of ga%vanize& sheet 
iron which we ben t  Pnta %he dog-lesed s b p e  of the aliment 
it had An nature a d  we left a gap between the shoreline and 
%he bsgiming of the shsrewamtd Beg of t h i s  dog leg aliment 
Just a s  had been done i n  mture, The or iginal  desimers had 
f e l t  that we,uTd pmvide  oppafiuniky for- currents to  carry sand 
through and beyond and not. inte~rupt its passage along $he 
ems%. They d i d  recognize the presence af Bittokal drift. E 
danQt N l i @ v @  that  they had my concept 06 the quantity oi 
made~%aE $ha% %ma moving and they erred i n  t h e i r  Judment  that 
behi& a sheltering a t ~ u a t u r e  there would be physi-B meana 
FOP mainbining the transport of sand, Very qui~kPy, as the 
th ing  was built, it was discovered in nature that the  break- 
water d id  have %hhs  sheHterBng aspect and they a@cmula&& a 
@od sf zed shoal in the gap t h a t  had been lef$. They 
Rurrl.edly f i l l e d  it in with rock and cowneoked %he breakwater 
$0 shore. The his to ry ,  of course, is very full of the story 
o f  %hi% a@amula$isn. The acemula%ion k h m  moved out on $he 
shoreward side, building the beach seaward, &hen coming pas% 
thcs em2 o f  %he brmkwate~ again  and the development o f  %his  
shoal at the t8p beoame a fact, Also, $he small. beach 
appear& inside the breakwater, 

When we modelled the skruoture with sheet iron, we qu2ekly 
faund tha t  we w a r e  getting a Lip shoal at $be ead of' t h e  
breabatek jua$ as 2% ha& B C C U F F ~ ~  i n  nature8 bu$ DO$ w i t h  t h e  
sme a l 2 ~ e n t  OF s b p e ,  It xa$ trending almost in a 
e s w t i n u 9 ~  d i r e c t i o n  o f  the  a B B p e n %  of that seaward leg, 
This w a s  no$ in accordance with nature.  Becauae model-ling f a  
EK art, at l easbas  much as a science, one frequenf-,I.y g c i n d s  
up Llxards $ails and adds b a t  wings and does things like thak  
t o  see if ansga f n k u i t l s n  1% eorreat--lf tha t  wP1X make the  
made% work as you would have eweoted, I n  s u s  case, what we 
d i d  was observe that  the get  oQ wa$e~ going off the  end of 
t h i s ,  as $be wakVea hpac%ed er~ and aoved along the smooth 
sheet iron, was very sk~ong in the disection t h a t  $he sand was 
going and needed t o  be slow& down. SO we @08$ed "che seaward 
s i d e  oP the sheet i ron uf th  pebbles  paseed t o  i t, This had 
the e f f e c t  sf slowing t h i s  pkenmenan do= and ~e began %o get 
a ti p shoal that looked as it oughe %a, 
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O$vioualg, with the sheet i ron  biwrier and vistua%%y no 
overksgping, ws didn" ggeQ the Eittlo beach inside, The 
kheory %ha$ was the p~obEem at $he $ h e ,  probably including 
t he  thearg of our professor, was that a current was asving t h e  
a m d  Ssom the tip dom back along the inside of the breabaker 
and depo,.sl.ting i$ to make %his beach, Because ours didn't do 
that, we d%Bnwt get "A'sFf sn our thesis,  Maybe these uere 
o%her reasons $00, 1% may not have been %ha$ good a Job, buk 
you know yau p ~ e f e r  t o  Bind $ha& reason as &he remon &ha% t h e  
Dean didnvt want t o  give us an 8 g B , w  About Q sr 5 years lakey, 
he and assoatakes of Berkeley began ~ e e d t i n g  this model as 
evidence of $he usefulness that smll models had served 
basause in $he mean time i$ had been found that the li$%$e 
beach i n s i d e  was aoaing, primarily due %O transp~r% 0r 
suspended sand, through the voids of %he armor s tone ,  foot 3y 
feat aLong the bsmhater instead of t h e  tran%psr% pheno~ensn 
around &he end of Lhe breakwater a d  along the  inner  s i d e ,  

Sfnee that time, 1 have had one ss two oeeasisns to be 
involved at the S a t a  Barbara brewatere Pn one ease, $he 
Yacht Club umted  to b u i l d  a new structuse right by the root 
s f  the breahater and t h e  insurance indwtrg questioned 
whether or not it could stag $here, Everybody had been having 
a heck of a time even Figuring out how to get rid oP the sand, 
Bet alone worrying about whether or not  %he sea wuPd  ~ernove 
%$, So 2% was a Fairly s i a p k e  ma$ter t o  write a letter of 
~ p i n P o n  ghat, properly founded on deep enough piling, the 
Yacht CPrrb s$ruct~are could be relied upon and would be, in my 
opinion,  insurable. I sent them a bill for about a day 's  work 
and mrked it Rpaid.@ One of the things 1 cherish in my files 
is a letter from the Yacht Club signad by evekg nembe~. of the  
Board o f  Directors $hankin% n%e for my help,  

I can't recall, however, that it ever produced anything i n  
terms of rutamre business, bug %hatPs all right, who bows,  
Csfsn@P Leeds always used to give me &he B i b l i c a l  i n j m c t i o n  
"that i f  one ass% h i s  bread on the water, eventual ly  ft would 
ooae baokatB You never know froa whence OF even that it @ m e  
ou t  of the sme casting, The other nas a ~atter of looking at 
the use of that the City sf Santa brbara elected %o make ou% 
sf what has sme$kmes been looked at as a dekriaant but i s  now 
being reso@ized as an ass@$: t o  keep the shoal of sand a& 
the brsaha te r  end as an inexpensive added exten~ion of the 
breahater %o shel%er new s l i p s .  Again, $he insurance 
companies wanted to h a w  whether or not new faei$i$iss behind 
$he shelter esuld  be insured .  I exadned the desiga and 
construction of same work %ha$ was done on %he sha%l, but I 
think that probably was the extent of my fnvslveaegzt, 
However, Colonel &eeds"knvo%veaeat was far ther  back, 

I n  the 1 9 2 0 ~ ~  and E have this report, and from ~y recol%&c$ion 
it was around 4922 op 7923, CoLonel Leads perfo~~ed 
aaagrehensive studies of the availability of sites for a small 



':sarborb to serve Santa Efitrbara, H i s  report analyzed a proposed 
s i t e  8% Gole%a, but t h a t  would have been inside i n  %he a%sugh, 
such t h e  same are% %hha t;he airport now oeoupi.es arid some of 
&he area in ~hieb 1 was uclrkizmg in the l i t t l e  job fos the 
acP;or and h i s  partnc;r5s, There wer*e Lhree prspzascxi sites at 
Sanea Ba?baraa, 3ne, &he site sf the teas-$orb th:%t was baii..PE;; 
anothera, one .jta%t 3 littl. .~ I:>i't Pa r th~ r  d m n  at '&he Eoat sf  
S$a& e3tseet; and another one, at the lagsola, which is 
p ~ e s e n t l y  a w.t..i+dlife kefuge and gsrk utaese the major pixbkl . .~  
s$ree$ turns in from &he beach and goes back s v e r  &he Coast 
liigbday. 

Colonel Eeedsp @oneTusion in k h a t  report gas t h a t  the lagoon 
sits at $he sou th  end o f  t o w  was the most appropr i a t e  place 
for a harbol- t o  devel.ap and he was pl.annfng on dredging kn 
there and cons t~uck$.nis, sme: Jet  t8es 2 2 3  an entrance regz.slakos, 
H i s  report 32d talk about litteswal drif"r,and tha".,.t taaC ta bc-? 
arnticipa'i;ed, Using $he staLe of the a r t  tLia%; exl.ated at " t h e  

% b e ,  he pruess?nted some eoncepks fop doing it, all o f  %ihi.c'ra, 
as I reeall,  involved dredging, and said nevarthelsss, that 
the o$her one at Castilla Pain$ whese %he ac&ual k~i.~rbs~ was 
su$sequen$ly bu42t was f e a ~ i b l c ,  He s l sa  discussed t h a t  a% 
grea& % e ~ g % h  2nd diucassed Beans by which the  ~~ccu~u~B~I.~~ 
s a n d  cozal,d be seaovecd and seskored, 

." 1 a% not 3 u ~ e ,  at Lhe phase oP coastal engir~ee~ing p:"ak~tL@e 
!xc,w sensl.%ive hc: u;s$ to t1eac:E.i losses due Lo acc~al ia r i  By 
harzbot."*.; . He m w j  ha*$@ been very sens:i.t:i.ve to i t  bi.rt I dort7 t 
~*esaaa'r>cr Pahat aspect having been discussed by us, Ele was 
cwtr*emely sen::it;l.vs the  seecf for rsamaging much sane in 
.;t.padep t h a t  prz%pnse fog. wh$e% %the h&x~..%asr wc~.la built r.rs;xld be 

zlped, ar:d da f in.j te : , : ;~  :i.nf;sfitjed any s;\,ntj needtyj 
%a be managed should go t o  thc downbri$t beaches, So, 4k 
would appear "ikaat he had 3 se11si.?;l..v2.."i,g to tha$ aapce$ :?if bcaek 
balznea ;aL that L9.m (?f32;1), 

The hark-sils- de%im was actually 03rki ed  oi1?% then by a %8!2 rlamcci 
S m i t h ,  I believe, CclorseS. Leeds used to r e f a s  tc te4.3 as 
Steamboat Smith, A f%&Js~ G e o ~ g e  Veril4 also pa~ t i c ipa$ed ,  P 
guess Smfth actua'9ly dl.rec"ied "p,e bui ld ing ,  These are  a 
 matte^ oof h i s b r y  and my ree.ol.?..ec%:i.orr is pwobably I n a e c u ~ a t e ,  

As ssorn as ;;hey began havirng the probXsar! .w;i.'rah s a ~ ~ d  
ac@umula'c;i.rtr,, and p a ~ ~ t i ~ t ~ l ~ ~ ~ l y  LPie sand -i.rs the :E..et? aarld %t,ki~'~3ug$ 

"&la& open 3l;l.a in ";he dog l.c:$ that Cs.I,.e::sneS. !,@eds Faad noti 
approved sf, he appa~enkly pr=o~,r;f:ded some i n p u t  back to %he 
c i t y ,  as opae 06 ;faany &hey went t o ,  %nel,uding the  pr-?o$.a *vsL.,o 

designed it, when it began to have %he problems, But 1 
!aelj,evo h i s  involvement a8"tar a$nr.a",93Q-31 3rd so _"or", k-iw~s a 
getatter ok' ppofrssional  interesz rathe? khan sn$zagsmen%, 
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completgd i.n sbout 1928 ora 7929. The sa.rid bypass progxaam was 
establ.i.shed I.n about 7933: 'nut :Kn the meant!aa a wave o f  
eroslaa wis moving dokf'neaask wf $h $he Littoral @tirrbenG, 
follawed by the iaQer bypassing efforts  of %he C w p s ,  And in 
csmblna$ian w i t h  sever@ sto~z, Ft appeared that j.t t a sk  about 
8 yeam for this erosion izpact; to movct 12 ~ f l e s  ~ ~ W ~ C O & S $  20 
the SuxmieepBand area, w&Il.ch was Vie l as% ts show damage f row 
the S $ O T ~ ,  3: i;hin1!< new tha t  t8.ll.s apparent movement. o f  I2 
%:%en 2.n 8 yeaz%s wx%s &I .esomewhat mis lead ing  c~ncl.:.~sl.on ~ m d  was 
p ~ o b a b 1 . y ~  j.n par& ,ceased by a series o f  radhsn- ~evrr?r$ akr~i"~i:.$ 
between 193i.t and 1936, I.,ater s t u d 2 . e ~  Rave 5.ndS.catsd t h a t  khPs 
sand wi13. not nomaP.l,y zcog$e at tPre r a t e  of' a z a i l e  to a ml.2.e- 
and-a-hair per' yearq. Tk1i.s : 2-ai..:Ca s t ~ e t c h  from 3an"lz Barbza.ra 
B a r b w  to Sumierland is no .kuagss s u b j e c t  to s e ~ i o u a  eros ic~ i ,  
but  3.3 most areas the  Beaches d i d  not recover the?r ?xu l l .  
w i d t h .  It 3s ;a umther* ~ i ~ . n 9 m a l  coverage oP sand and woal:.d n"*csli, 

t ake  rauch of a delayed sacd bypass effort a% Santa Barbara %Q 

,eat@ seyePe beach eusg;.si.sn p r o b 2 . e ~ ~  d o ~ n e s a s t  fra% t h e  C"' " 

harbor. 

.v 

.i.n %boll$ 1939 Di.&k Xaksn had been gu9.l.ed J..n f rg;i~ a?l;tle f l..e4d 
2nd wf"r,h I-119 knowledge 2x1 a"2:v$r3 and harbor w o ~ k  was a sked  to 
head up the a.cq:;irh'ta:i.tl.~ s f  data on Santa Ba.r*ha~a and wbai;eveaa 
e.lse ~ i g k i t  come 11p or: bsack erosion, He needed 30~e6ne 6;0 
k1e3.p %im wu3i'z;e the  sepsr ts  and g;?.$hen+ the data. Aitho;.:gk.; kx@ 
was gc;j ng Lo do ~rr,os,% of' the  wri . t inp himsel.f, he wan!,eb 
somebody ta do the :?.a@ usrh"zsr f s r k  h2.r~ %ad so T wa.s acleeted , 
pr*nbah"ig by "iuk, Be@a.use the Z"l.verC ~ r x d  tiarbor See"i;-mi d:.:. 4 not 

."" have 3G.y  spape .p.rhpot3k tm,T,,c.erx3 ,,b W ~ S  bwrl%3..rag ~ h e p o ~ t s  x i  f.1 ood 
cm"i;*sl,, ss .$hey f i g u ~ e d :  t h a t  1 k n e ~  something abatxt ?;OK to do 
:i.L a,nd :I. cou:l.d be t r~a lnad  kc:) r"0 beach eras$..can wor.k, 

%e started ~naking trips &u Santa Barbara, and $he $araa$ &ha% 
rms se t up For kl15.s wtwk wa$ that  haBf of 9 t; mis to F" -]h ,~ done by 
Santa Barrhara Gornaty and ha3.f of 4 . t  was to be done by the 
Csni.ps. The eounby % sesndr",bu",io npas prin~ari.Sy g8thr;rlng 
data, Aoing the PiePd survey work, and Turnish2ng backup data 
on h.i.story of the  area, photos, ipxd what no%, The Coyps9 uokk 
@as to analyze the daks ,.;~tb~l"r;$;& by khea and-E forget 
exactly what a l l  the Tnput was--it aionnkcid xr1nna;taril.y 'LC, 
about hal.5 the  e f " F o ~ t ,  We were asked by &be Beach Bar.ws$on 
3oarn.d to not  o9ai.y au$amll.t the ~",ata bu t  a1.m to g i v e  oury 
thougz.ts on %$"try cerbtai.n %b:i.ngs tiad oocua*~ed and, P r m  a u ~  
Pseal obseroa",.on, w h a t  was the keg to %he eroa:i-on that wzs 
gsi..ng an and what &ae thought oF i$, and khey were %s w ~ k t e  up 
the fl.traa:l.. report, We d l d  tM.3 %and gadhered the data: zmd I 
rn%.ght s ay  t h a t  the  county did a very good j a b ,  
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The Elan w t:?l;ak-ge o f  %he bzorkk 8% %ha$: t ~ ime  was Wal3.g Penff .e ld ,  
A:[ thougki "re di.dn T a very ac%i.ve par t  i n  it, sane oaf %ho 
pesp1.e wide? k1l.f~ were w r y  wi,:i:i.:T ng t . ~  :,iel.p, Evergsnc was 
~ , ^ t ; . . . .  ? t reuted at %he time as "c;s wlay these th3.ngs %em happeni.ng 
and %hat to dcr 8b~el-k 5Je:i.i nu?. report wz~t aribm2kted sp.ztR 
the Beach Erosion Board izr*ote s ~.eper% taased on ii";, The 
f"i.nd%ngs, as we 27.1. know a m ,  WE??@ that  the b~ea.kwater. a$ 
Sant"a B r ~ b a r a  ?].ad .i.ntoreep$;ed the ILtto~al dslPl; aaad, as a 
r e su l t ,  the  dsw~lcsast beackes esoded, Blthough ark ef f er% bad 
bee!, to place the  matsr3:l.a7, t h a t  was BeJ.ng rems.vs8 f ~ o a  
the harbor 5-R a downcoast ,..ire% wk~er*.: 5.t ws?azld get; back to the  
beach .,&nQth:k~ w a s  done by happezb dsedge), $he hopper dr2ebgc 
placed the ~riaterl .zi .  I n  x nc>und pa:-ahl.sl to s h w e  2.n  bout 
20 feet s f  water--%h%@b was as close to shor~e as $he hopper 
cs-elld ga t*  This msrand was moa3i.tsred for %'he next  few yer?ras; 
and by ?i;ke t i f i e  we got in%<> %he act, them w s ~ e  rsps&.ELkve 
surveys do show that %he mound wzs not ~ ~ o v i n g ,  It remained 
almsat exaet2.g where it had been dumped; although f~ts height 
had been reduced sBfgPstIy, I."i.z.s n a t  getkirag ashore, S s  the 
dec9sfsn was made on the next p e r i u d f e  dredging to use a 
hydra.til3.e p i p e l i n e  dredge and p 2 . a ~ ~  &he m,atsriaP al..sng thc 
shape , 

The f " i r s P  dredg%?ag was t3~ne about. the time we w w e  $3 TIE 
t h l s  raaport or  g ~ e p a ~ i n g  kE2e material f o r  iQ, %% was thought 
a? t h e  tlwe YraaQ; iTw~s11J .d  be satfsi'aetouby ta place the 
materiwl, a'lolnp %he Seach n b w t  a 30080 Bket  and abotlt 50S Feet 
wide. We3 l, i t  tu rned  out  t h a t  t h l z  materaial cif dn % % m e  fast 
enough from Lhi.:~ rela-kivslg s h o r t  and fat feeder beac3, T h l s  
WRS b~ought o13L i n  the Boa?dTs repor%, and .qrabsequek:% p ~ ~ % a d < c  
dredginqs were distrf buked crvrar za$@ku% n half w i l e  or so o f  
be3c:h :!, PFP>IX F .F; began to  m r b k  pretty we17 . 
%'he pepore; that %he Beach Erosion Eoard wro te  on 4;Ri.s was put+ 
.%a? a farzaL they had adopted for o&k"~er regs%r%s cjn t h e  east 
coast. We revj ewe4 ths report; by t h i s  ttme, we had bcew 
assiflicd two or three othcss, 2" forget t h e  order in whlah 
they cane but I believe &he PIPS% one was the Long Beaeh C i t y  
r*eport,  then the Cor~nedo Beach erosion repor", Cthcn Kission 
Beach tn  gag^ Diego, and atel* eP~a~:ge CsunCy, The same 
dCskr+brs$ton o f  cost was $0 apply ts oaah o f  these, These 
R ~ n c k  Frosie;n Roar4 rauorks were to be f l~~ld6ad eftherb -in Y ~ ~ L I C  

3f ~PPVICC: OF ~~i*_cin~"i,P~riW &a$ f by :.ecal In&eâ .estz rknd h;alT by 
t he Fet5cral Governrwt, 

On sevl.ew of Yne Santz Ra12Ssra repara%, BS.ck Esksn  euggesteti 
t h a t  i t  m n l d  some %S.rrsc? 2nd tc?.:ke it ea:;5.er for* t h e  Boar? 
"If we r;nibm"~. t t e d  our rTepou'"r,n %?I t.?ie:E.pli f or-.ma.%, backi.ng ",hen rxp 
wit11 the Ef ~ 2 . d  data, Tyke Bnersd xaw pui Le pl.eascd wS.%h ",IPS, 
and %hay asked ua tcs enntj.nue wl.tk:. I.%, Al.rl;ll.iok;.~k the Pinat  
g.epar9ts wepe preparmed by the Board it:;clf, &hcy ms3inly 
followed our srig9.n%2 srnb~l ,  tkals, the Roax%d mere3.g madlfy i ~ g  
$hex i.n various wayss 



From Cbwoad End of Sanea Barbara Harhr Looking Dcbwncoad Toward Stearns Wharf (1985) 

From Downcoast End of Sanaa Barbara Harbor Looking Downcoast Toward F d e r  Beach { f 985) 
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These several repopts on beach erosion m d  means of @arresting 
the p~obEems were completed abswt. 1941 o r  19Q2, just before 
World War PI, bhen E yeturned to the Eos Angeles Dfs%rSe& 
after years of active du ty  in the ETO, I was put back in flood 
control, My primmy work before the war was 0x1 P l o ~ d  controP, 
Dick Ea$sw supervised all prewar beaek erosion work (although 
he spent about a yeas at the Beach Erosion Board Pn 1948) 
while all the data were being gathered and work was being 
done, T h a t  was my training ground far what was to esme later. 

My Involvement was w i t h  t h e  eelmy sf lmdsmess who have a 
private bbach abouQ a n i l e  in leag$b Bmediatefg adjoining the 
west city limits of Cmpen&sria. An engfnees who spent moat 
of h f s  career i n  Santa Barbara, Wallace Penfield, a very samy 
w'$e and a person who mderstood the sea coast and its problems 
saaE1j quite well, ww also a% enthusiastfc supporter  of 
aotfvfLles of the dmer%oan Shore arad Beach Preservation 
Associatisa, and he was retained by these property owners, A 
@eater part of then used these properties as meation homes 
fm their re-lasly established homes in Pasadena, 

1 had been retained $0 advise them on how ts be sure that the 
sea would no% take 'their hmes away, They were wornfed about 
some erosion, They owned the  slough beh4nd their homes and 
vigorous8y kept it in a wild skate as a buffer zone to 
maintain the privacy which w a % t h y  people so~elimes feel so 
a t~ongEy  in need of, Penf i e ld  had devised a a y a t m  of a 
quarry stone sezwall for them but it. dfdaWt suit them too 
well, Everybody wanted to eat his cake and have i% too, and 
i t  seemed l i k e  & h i s  seawall was $00 hi@ and they eou1dnPt sit 
on &he front porch and wake11 the oeem as easiEy as they 
waymite8 ta, But, neither did they want mything beak f u l l  
assurance that the sea would never take away that P ~ s n t  gakeh, 
So, it was psoposed $ha% a second 1 m k  be given to it md, of 
oourse, an expeat t s  somebody frm far%her awg, and they 
asked me to mBe up and have a look st what Penfield was 
talking about and doing, % met h a  and one of the  re~fdents, 
who was not f r a ~  Pasadena, a m a n  1 art% S U F ~  5% very sub~tantial 
means, a local busfnesmm in Santa Bmbara, But ompared $0 
the others econo~fallg, Rs waa p ~ s b a b l y  rat he^ middle c2as8, 
Re mat me and be shook me by the hand and h i s  earnen$ on the 
ego af hi3 nei&bo~s was, P B H ~ ,  Li%levang, I am glad to mest 
you," and he said, "I dong$ know if you are going to meet m y  
of ay nei&xbors OP not. There are  30 of %&em, but 30 o f  
w i l l  $el_$. you wi'chout hesitatfan that he fz% a bettere cmstal 
engineer than you ever will beeR Tha% was m interas%Png 
~g~men$, ActuaSly, $Re strong o p f n l ~ ~ n q  on ~ms&aX mgilg~ering 
mQtera are not ~ e s e ~ v e d  4;0 the wealthy; Dean OaBrfeik had some 
interestfng things to sap about t h a t  at Hexioo CP$y baak in 
$he 608. 



Carpenteria Beach (1985) 





Afrdin, it w8,9 B mattera of 's:~'c.r eavs m e  provide protec%isn tha.t, 
is worthy af the inves&rrien$ Lhat i s  not a false comPort, and 
st5.11 ~ a i ~ t a l t . .  al.2. of the aaenl.tl.as %ha% kave mads the place 
attsae%ivc? %s s ta r t  ~ 8 t h -  Something d id  get b u i l t  theye, it 
was not des ign ,  isnine %as j ~ ~ k  r*eaT.:l.g advisory  se~vices, 

'Sherue wa:: c1.earX.y a probl.enl related t o  the ~~izintenanee  sf the 
e~%ua;r.y and $0 tke slough area beki2n.2 them, 7.t was t ra .pp ing  
sand when they ape~sd khe en%~".an@a phyaf.@slly w%t,h buLI..dozer~ 
and Lkat invd.%eQ send t o  go I.n that. ~ f g h t  have espa.%l.nueti ta 
%sanspor"c dem the beash, The sand may oaa m a y  not; have gotk(6:n 
y. . a" !.>tab Back m the beach at the r:lgklt time or the ri.gl?.t place; -%t 
was s compl.ex sf.t*ipat:Lon b l lC  I.i.lce al..L s f  t%-,s-;&~ be."ta?,g viewer% n:r 
seallg a ~ a t h e a  s i ~ p l e  une F;y the owneys, 

%!ouse% are sbi7.S. there so eaybe they didn't even need $he 
fad. 'k i ty ,  k x n t  w i th  what they weps going $0 spend e?n 2% 5.L had 
to be a faeilfty t h a t  could be depended eapsn, P donst know to 
wt~at extent it  eve^ bad t o  f~inct,fi .~n, so agiain ti-, rrray be Lhat 
they' d i d n ' t  need insurance pol.fey if theg were never going 
%s haw an acci.dsnk, Then a cheap i.ns~xranoe policy f a  a1.l. 
rig91$, bi.l"i;if' they ware going t o  have one, theg !fright ha.va 
ivavested i n  somethfn~g t h a t  gave a Ea:hse sense o f  @eeurkty, I 
havenYt been f;amfliw w l t h  i t  for* years since the  place 5.3 not 
accessibl.~ kg! $:,he prabltc, You g e t  there only by :I.nvi.tation or 
by wa."ikSng up t h e  beach and I %iaaemTt done sl.tkkes one, 





Ventura County 



Venturs Herbor 

Peninsula B e a ~ t 1  



RlNCOM ISLAND 
As remmberrd by WKLIAM J. HERRON 

Waving %Q Ven$ura County, Rin~sn Island is about the first 
poiat s f  inkeres t ,  Lwgely  because this wzs the first attempt 
sn t h e  e s m $  of CalfPoania t o  use $he concrete s h p e d  
s&~ue%uses, The islmd was built by the RiehPield Ofl Company 
and the seaward rock face had an amour facing of te$rapods, 
The shape they had uas desimed by the French people, 1% is a 
v e ~ y  subs$ant%al seaward face to $his  island ~ B t h  t he  amour 
raised ts an ekevatlow of aboub 40 feet and I believe about 
30-%on tetrapods were used. It probably is considerably over- 
desimed, considering t h e  effects of ~aves on $ 6 ~ 8 8 ~  

struc%ures arouwd i$, but because these were operaking o i l  
well% using eleegric power, the d e m a d  was for 108 percent 
prot;ee%ion, Not too much was knom a t  $his st+age about the 
effectiveness of the t s t rapsds ,  ss 2% probably was a prudent 
d e s i a  to say the B e a s t ,  

VENT14W PIERPON?' GROINS 
2% retmernbest:d by WILLIAM NERRBN 

Msviag on dawncoast f r w m  Riwaern I s l and  and inta the arnea of  
the  Venkwa River, we get into an 5iwteresting sf$ua$ion, The 
main supply  of sand In %his  area is fkoa t h e  Ventura m d  %he 
Santa Clwa Wfve~s ,  They have very lwge dkai~age meas, bat  
Like a l l  soukhern Cal i fornia  streams, t h e  sand supply $0 the 
shorel ine  is very  sporadic-very 1mge quantit ies during %he 
major flood periods and then ns supply  f o r  a Emge period aE 
years .in between, We first got rn i nd ica t ion  of t h l a  effeek 





when there was very severe erosion sf the shoreline between 
the Venkura and Santa Clara Rivers ,  a@smuka$ing to several 
rniLPion doJ1ms * damage in aboub 1936. 

Tke shapekine recovered after $he $938 floods, bu$ again was 
begimlng to erode in %he 1950s to about the same poin t  iQ had 
been i n  1936, Then the  p r o j e c t  w a s  developed $0 protact what 
is bown as the  Ventwa Pierwnt Beach with a series of 
g ~ o f m ,  The design of $hese ~ s i n s  made use sf o w  r ecen t ly  
acqui~ed howledge sf wave refraetion charasteristics a d  wave 
forecasting teahniques, and a family of nine groins was 
aetmlly based on a thsoretfoal m s e  analysis %o bra% %hese 
wavm ashease m d  m atteapt $0 determine the al$gmen& of the 
beach to t he  resultmt enerm oP these saavea $h~sughau$ the 
yeak, The design %as esmervakive and w a s  the baais of 
desiming the grefn field in $his area, but by baking into 
acaouat t he  aligment shorn  by hfstorica1 shoreline surveys o f  
$his mea and bui lding Ghese gksim in increaents, we were 
able to slightly modiffy %he shore aligment, and with oareful 
analysis, seven grsim were able to do %he job tha t  nine wese 
originally intended to do. 

VENTURA HARBOR 
As ~ e m e m h d  by KENNETH A, PEEI, 

I had no%hing to do wi th  the present harbor design; in earlier 
gears we did make a prelidnwy report for a cemeksial 
har bsr , but  it was mf aeorable , 

As renwmbmed b y  JAMES DUNHAM 

The first major com%~uetian loan was $0 the Ventma Mwfna 
( n w  know as Ventura Barbar), The State w a s  approaahed, not 
to do a feas%bfl%Qy s tudy an the Ventma Hwina,  but to goin 
wi th  $he city in mking  an imedfabe laan for aequ5af t f s~  of 
t he  l m d  area in which %he h a r b r  was $0 be built, Thia was a 
very intares&%ng case beca~sa the Skate Dlvisieal.~ of Highways 
was building the coast freeway nearby and required %Mu& a 
@illion eubdc gar& of Bill, They said %ha%, f f  $he o i t g  
esukd get stakted sasn anou&, $hey would excavate &he harbor 
for t h a  at no cost. A contingepp$ of Hocal people went to t h e  
Stace capi tol  one day acd presented $heir case, and they 
returned that a m @  night  with a check for $900,000, the mount 
required %s bug the land,  That was  $he begimfq of the 
Ventwsa Marina, and axthou@ the State had little to do with 
the dasiw or it, it enabled &Re city to get their a w l m  
b u i l t ,  That marina then w a s  d e s i m e d  by $oh Blme and 
hso@Pa%es, As P recall, fmding of eesns$ruction, sther than 
basin excavation, was not by loan from the $tatees S~all Craft 
Harbo~ Division but by a k r b o r  diatricg bond issue .  However, 
I dldnv$ get Lnts i t s  actual esnstrua$ion o~ the design, 





q&io~.%.l;:y ~f.S;.ey Qo$ne(i Mcf'f:$i,t aakd F$j..c:%.,c;l, Ez.yji,,n<:c:p;.; 'r' L S C  .a. 

oaeasi 0.c: ;i;o yeyi the dea.ig;~r? of' Va&:.r.:pw Mayy:1.:ia at %L-@ :~~~r~?,~t;;:~.L. - of a bnr.id:.ng agr:rir:y, .d r?n-i;ce--d that; tho  pl.;:k:ri m t f e  no proui.~it:ir; 
Par byz_:a.3sjFng 3 . d  c:al.,Jcr! Jahn B1::gjt.: tpc ad~?.se  i ? ; ' . ~  tR2.S; 7, 

eou 1. d not yel-.rag:en.,i tl?a t t hs "t>c;fitJ 2. r r g  c:rrEpnp:ty s j ~ ! ~  j. j~ 02 4;b:j 1 , ~  
t;o :!lake k1.e ::oaz tinrter t2.s er:%~awr\ce p:i.&;z, .:.: ara~a~iged  ta rnec;t; 
u" '.i "b id&. Py tw~ , l~ :*A*,  y ~ r ~ c .  a t  j;h<: s!,te , ::g)c$ dl,scijsscd &,he y,yjh] k:g$ fop &aut, 
2 hs~xy*r, Hc>p!eye:.-, ha r.aas a$an:an:; (;beat the gl. an .;.sa:: 

. sa9;;.,yfactr:r.y as exl.~".c::4 :i,ad wsul.~! not  <:?range .;k, "ha 'L:i~~:lnd?:.n({ 
cwnpari;. scceg;%ed u:y repor75 a~r311~'rlnei3 r!l,a)w~; 2:~ l ~ x i n ,  P 
i.:ndersta!;cl tha t  'I..& wa.s pvsnt.rjsl.2.y hoslded I:y fir:E:c I"l.r-.-n m! &he 
wc:s"r,.r.:r,st, [.:(jwe.trs;s;, the: g t ~ : ~ :  E:ond%.ng x;a::! t c :  &e backed 
0 ~ j . y  3ar.bog- ,p~v~nu(:.: , and wtaen $he c j  t.y ftx1rjcj t , h ~ f ;  nc: 
~oa.xI.6 ktuy them, they vstet:f fierte~%l r " i $ l . d g ~ t l ~ z ?  ~ G Y $ P E B ~  ~ . ? d  011 
tba% &asj.s tlaey ob%a.!.n@d t%e,,[.p bond.: w.ithout f?f f f"i.&j t..v, 

P.3 
i he I.z.csk of ,?xi adeq~aate sane-by~azizi.w;g sgstexn @u.rried cmi; &c br: 
khe d s w ~ f a l . l ,  c f  %hc: ~ S . . ; I I . I ,  Ws I po3.nted crut to them, they wnr-.e: 
soon i n  deep t ~ o l e b l e  with "nsrbbor 8hoa't..s  ̂ng and :~nabI..c ti? 

mal.n"i%j.~ the en"csance. The down@c;rlai", beaches W ~ P P  e r o d j . ~ g  and 
eusntuaX1.y :%.k beczme waccssal-y %o b u i l d  the oi"P"sRor.e 
bl-eahm.tcr si m:.i.l.%r kc> tiha t was done at Cha~-nnel Ps l .  arid FIa:"bor-, 

The problem, o r  cswse, w l . t h  a g ~ a % . n  fi.sld J.2 hug do yotx 
mobs? the downdr5%'t e r~d  of m.m@h, a f : i e l d ? & n d  IK $;&:i.a case 
t h i s  was cjcpne bec811~8, 4.n can:;,jr.mc"i.on w l t h  the csr:a'l;~a~i:tfe?n of 
t h e  grofns,  plzwinl.ng was: r . ~ ~ d e ~ p ; a y  to hcl.l.d s harbor. ki?cwri aan 
t h e  T;ben$td~;?h Marim Just  hove khe 9ante Cl.ara Wi.ver and t h i s  
uou3.d f a ~ w  a dawncoss"l: anc:hor fa,- thi .s  grwln FJ.e!.d, This $:a:; 
o~xky 5eer: par.t<.al3.y sr~@cc:wf ul. Seea.pase, rap.* what peason H do 
not kncw , the deesigner t?f tho Vr:n"t-ilra Ma.ri.n:z adopted a v e r y  
fila4; 314 griment Tor &Pie norbin j e t t y  which, f nstead of al.i.swl.ng 
the jet,tg to act  EZke a groin,  caused wavcs $0 he reflected 
upconst f r m  LPne nea~.$h g~~ol.:n s c d  created a canfu:>r.,d wave 
p a d t e ~ s *  Pher*e I.s sti 3.1 canfusl.on as tc  the  erboat;4.0n and 
accreti.on pakktepns j n  the are% OF the ac>sk :rsowt"elern gro:.i.n as 
I..% re2 ates %;a ehe Ventura I"iar4..na, The Ve~at,rxra Ma.r-i.ma is one 
s f  t h e  $CW h ~ ~ ? & l # ~  pra>j ec $3 5.n sor.at bern Ca:&..j.f 0mi.a n c t  
.\.p$ r.j qF ; 'i -- 
L,,, ,.d,u. , Z . ~ . L Y  6~>:!8~.@20~~ F J ~  $11~ B:or"gs 0 f  E~i&$94E?l"% Tf; 
:;pg-i.,zoyg& by 3 C i t y  u- L . U ~  ~ h r * ~ .  I,.I.~>,,F:~.C& L-$- % , Y I ~  d ~ i . g $ ; e d  by a 
pt*.T:~.i:~l;e ~:itg:.i..neeri ng group 2nd %Pic or ?..glna:. desi $ 5 ~  was ~ 2 3 ~ 3 .  y a 
p3.i P.. of" ayrta%l.hs,& jetf$.: ss, p;f ,~ war., 2 r! ,;>zQ-~, S?.::;~~r;~3c':<l 2)y 
Jim Dmkarn n ki2.c s%;.i&;ement, 

that. st::ige L J ~  rj,e%:i.gra 1 w;;.,c: 5.n charge o? per7rc?..tu f 2::r tfse 
Corpz c(3.r E r i g l ~ s s ~ w  and srl: WG part; c$.pated 5 2 tt;e r.or:s:i.r:%:?n.~ti 01: 

of %Lap des!.gri and cow?str,;nc"i,ion si" this &?ar8bor f ~ r s r a  $:"he Corps 
of Englnct:aa:> r;em;i i; v.iewpoi. nk, Y uaa ~".1:61h C C ~ C B P X ' ; ~ ~  at, Lhi.65 
t;i.rae , $c?:::aense ve  papi $.n%c; ~;evc?yal psyya:i. t 3:: tb i  on,.; tfijope $be 
er;p:,J,rioer%r:g w ; ~  mlot &ways what; we ~/zjou3.d <:orxsi.der a&g.t.aat;e f ~ p a  



p ~ o p e r  r@noflij..kl.an of wipe %"oa*i?,t?s a:id l.l.ttsrqai. ts.anspor*t 
activities, Bu$ t h e  guidelines in those days for issuing 
Carps  of E n g f n b ~ r s  p e r ~ i t s  v a s  very warrsow and st;irb only 
consj,.dex-ation was the I.mp8ct ripcx; kbt: ga"exS.sking na~.iiga"B;~on~~ 
and the fact that 1$ aIgkit ereate a new navb@ztian pk-oblem w a s  
no t  considered as with2.n our ares; o f  a'ntho~ity, Th-is has now 
been csrreeted ~1n.d the @o?ps now has a broac$e~ r5angE of 

.*, a u t h o ~ 3 , t y  2.2 th.E.s $"l.sI.d, As 1 remembezu, dra~ifig thef r pel-mi. t 
stage, $he desj.bs,ner k ~ , d  msvad  fro^ his oppositiom to 3x19 Lype 
of sand-bypassing, as discussed  by Dunham, to a c o n s i d e ~ z t f  on 
of 40,00Q cub%.@ y8.rds per yeat*, Through the permi "c,diues:sairsns 
be d i d  ral.as th l . s  eatinate to 2ClQ,000 c~ab-fc garxd:; pep- y+:ar, 
btxk never rea l ly  developed a solid method an how to ar?couipi.ish 
th i .2  byga.so ac&f on, So, when the halab8~ was ~lg~ggple%ed~ therke 
was no e~tablisked procedure for the c i t y  t o  fal2f;w t o  
m~aaf.n~af n the hsxlbork a.dequately,  

1 t h i n k  perhapa I.ooking at hi..atorl.cal coastal p~as$lems, 
anoQher* pertinent poi~t Illustrated at Vewtura Harbor is t h e  
trap %hat is very  easy far a designer $0 fall inko, The 
orl.g%*wa$ desE@ o f  %his  ha t*bo~,  whf B S ~  was rea3.l.y c a ~ e f u l l  y 
eons$dered and based an the  kncwledge o f  t h a t  time, and we 
we,w tal.king i n  t h e  "1553, was B'os a pair of simple arrovhaad 
,jetki.es, However, as Mhey reached the k % n a l  design and cost.- 
est imating stage,  i& was realized &&a& there w&s not adequate 
money to ac@smirplish $he original design, sa %he arrowhezxd 
Jetties were shortened s l . ightPy,  Then, when t h e  Job wsnt to 
b i d ,  again the 1o~est b i d  d i e  no t  adequakelg ftmd tkre %otaJ 
l eng th  o f  these .je$ties, so the  jetties were shor tened  again 
to come within the 8,vnlLable funds, Unfor,bunaQely, ncithe~ 
the looakion nop the aligrmenk of the j e t t i e s  was not ch2.ngcd 

tbi.s presul.ted in a pairb of arrow-head jettl.ee whi.cta no% 
only had a wider  entsance than o r i g i n a l l y  planned but also 
terminated in sha8lower wter  than ora tg inal ly  planned, So, 
aXm@s$ befwe %he hwbor  wns %i.nbahed, sand was @ami.ng around 
the nor th  jetty and shoa l ing  t h e  navipat i sn  channel, 

Pephaps S . t  was fsrrtunake that " c h e  shoal..ing problems at t&c 
~ntrance delayed f r a 2 l  developmen$ o f  the l .n ter4 .o~ harbor 
because %h%s was a t  a perJcx3 o f  tj:j:~e in southern C a l i f o m f a  
when there was a very heavy deromd for berthl.ng o f  
r~earaaticsnal boats. In 3969, we had one o f  the most :savere 
f9.oada expesieneed on tht? Sa.n%a Clara Wsver, The flood ~ a t e ~ s  
broke Lhrorxgk tso~~e very I.i.ght lev%.e~; I .nto the north Pl.nodp2.ai.n 
area of' the S m k a  Cl.artx % f v e ~ ,  and khen prcsoesded te d;f.seka~ge 
r i g h t  tR?ougk thc par2i,al..l..y aectmpl sd ir~net* bas ln  of the "rrap.Sorb 
arid O L X ~  gkht? B E % P ~ ~ C % .  

84.9 o f  tfne f loats  i.n %he m l . m  basin wese destroyed and E E W ~  0% 

the boats t ied  to %he FlsaLa were destroyed; o t k e s  were swept 
out &s sea, and a v e ~ y  few weye recovered, The bas3.n was axso 
Y"il.Sed with a mixture o f  sand and paw sewage as I.t brake the 
main sewer* 1.fne from "-,he C i t y  sf Ventura t o  khe treatment 
p l a n t  add w e n t  to the harbor, 



Santa Clara River Fiood Breakthrough into Ventura Marina From Starms of 1%9 

Same Area, MOW Known as Venf~ra Harbor (1985) 
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1% is no% eEeas whet3er $his xarina was really designed to 
take into aessunt t h e  poss ib le  aajar floods sf $he Sane& Clara 
River, The aarbor was i m e d i a k e l y  $0 the north of' the river 
a d  obvjously in line with the EPoodplain, but them is no 
indication in either di rec t ion  as t o  whethef tha t  was 
considered, The only historical thing t9at might have 
influeweed it ~823 $he 1938 Slood which bad breached its banks 
ts t h e  south and flooded the area %o the ssubh of the Sawka 
Clara River rathes $3an to the north, 

Under P e d e ~ a b  mergenag Laws, the Coypa 04 EwgEneers was 
directed to dredge oat the flooded portions sf &he harbor  
because of $he pollution caused by %he breaching of this a a % n  
sewek I f n e ,  They no% only cleaned su% the  harbos bu& the  
matesia% w a s  used to b u i l d  a very, very subs%an$ial  levy 
between the harbor a d  %he river, pro$ec$iwg the ha,rbo~ from 
such type floods In t he  ftz$ure and also grs%ecting the ci$yss 
sewage treatment plan%, 

At about t h i s  time, $968, Congress d i rected the Coaps of 
Engineers $0 take ovsr t h e  navigation features of %his  hwbsp 
and do a new study $0 determine how to p~otect the i n t e r f o k  
both from shoaling and severe wave action, The Co~ps same up 
wi th  a concept very sfm%lar t o  the owe $ha% had been so 
suscsasful  at Channel I s l a n d s  a few miles to $he south, Thoy 
did take into a@@omt the fact that, when %here uas a major 
flood on the Sawta Clara River, the delta a$ the mouth of the 
river would extend upcaas t  md, pephaps, affect the entrance 
to t he  harbor, but  t hey  d i d  not consider adequa t e ly  the 
tremendous 8momt of sand t h a t  might be moved upsoas$ dur ing  
flood disohmge, 

Even though t h e  eo~rective offshore breahater was b u i l t  kn 
abou$ 1971, %he sho%e%ine still has n o t  rekreated t o  where i% 
uas b e f a r e  $he 1949 Pbood, A substantfal amoun8 of that flssd 
d e l t a  is s $ i L k  there, 1 might add actually t h a t  it is t w o  
deltas, The Corps sf Engineers measwements indica ted  that  
sme  44 million eubfc yards of sed~ent wese dmped  in$o this 
delta as a P@SUI% of %he 1969 floods, but. also En 1878 an 
additional 4 or 5 million cubic ya~pds Mere dmped into the 
same area, O f  course, as had h e n  reco@Exed in $he s t u d i e s ,  
the  makerial deposited at the moukh of the Venkura River moves 
very rapidly do~mcaask and Joins the Santa Clara delta 
temporarily to f urthek ~ o ~ p ~ u n d  $hi8 ef f ect. 

The Carps of Engine@-8 study approached the sand bypassing 
problem by $ws aekhods; one baaed upon a general malgsis 0% 
l i t t o ra l  supply  in that area whish was c o n s i d e ~ e d  %a average 
about 308,88Q aubfe gar& per year ooming f ~ c m  the San ta  



Barbara shoreline, a Isng-$erm average sf about 100,000 cubic 
yards: pe r  year fsoa &he Ven%ura River, and xbou& 800,000 sub ic  
yards from $be S w t a  Clara River, for a total of about 
4,280,000 cubic yards a year, Being that the hwbor was  
upcoast. from the %ant& Clwa River, it was considered that an 
annual average bypass of' 400,880 cubic yards pep ygea rwouBd 
adequately maintain this harbor m d  the adjacent beaches, 
This was further aheaked by using the approach developed by 
Dr, fnmm sf considering the resultant angle oF wave atkack 
and the wave energy versus sand mavwenl, which checked out at 
about 408,000 cubfa yards per year, So, the sand trap was 
designed to hold about 808,608 cubic yards of sand, The 
concept was to caae in every 2 years and dredge the ent i re  
sand trap area, inc luding $he entranee channel, move the  sand 
on domcsast below the S w t a  C l w a  River, and put i t  b o k  on 
$he beach so that it woasld continue to supply the downcoast 
beaches, 

1 am dia twbed ,  when Emking at %he overall sand-bypass 
f igures since % 971 when t h e  breahater was @mp%ated, to f%nd 
thak this program has really not been followed. Between 1975, 
the coaple%ion of %he b~eaha%er ,  and 1977, %& avefage annual 
dredging has only amomted &s about 300,000 cubic y%t$ds per 
year of pay ga~dage, This is psobabkg somewha$ in the order 
sf 370,068 cubic yard% per year when you take i n t o  acaomt 
over-depkh dredging a d  t h e  d a i l y  in t roduc t ion  of littoral 
supply, which i s  no% taken into acaomt in pay estimates, But 
this is less than what w a s  o r i g i n a l l y  planned in t h e  Corps of 
Engineers doement for long term maintessanca, m d  does not 
take into acesunt $he still semaining impact of the upeoaat 
section of the deltas of the 1869 and 1918 storma. 

The h m b ~ r  is definitely not Pwctisning propaply, The 
entrance shoals very r a p i d l y  and $here are verg sevese wave 
eonditions f n  the ent~anoe chmneB, and there have bean two or 
more deaths by droming caused by boats capsizing in this 
entrmce ahannex since csnstruction of the offaho~e b~eahater 
in 4971, The hakbor fs wider restudy, but 1 stffl. muat hold 
$0 a personal opinion $hat the dredging o f  the sand trap has 
nag been adequate, If t h i s  were done, takkag fato account $he 
still rwaiwing effects 0% t h e  1969 and 1998 deltas, the plan 
m i g l - t  work w%$hsu% very expensk%re additional works, It mi@% 
be said, in all Fairness, thak this plan w a s  developed before 
t he  o i l  price sise o f  1973$ and %he coat af dredging has 
probably tripled since conception of the original pHan, The 
financiw of Vhfs kind of bypass dredging is becowing mope 
diffieulk every yeas, 





C H A N N E L  ISLANDS HARBOR 
A.T remembered by KENNETH A, PEEL 

V%n$ura County wanted the erosion oQ the beach d0m688st from 
Port Mueneae stopped and %hey a l so  wanted a new small craf t  
harbor or muina ,  

We combined both p k ~ b b e ~ s  into one, We p~ogosed $0 dredge t he  
hmbor, which w m  done, and build $he entrance &%ties with a 
sand $sap breawater going upcoast from $he north .jet$y, T h a t  
w a s  with $he idea t h a t  gau could put a Liktle dredge in behind 
and pump the material to bypass both the enkrance t o  the new 
hmbor and &he Mavg entrance, We were going to put Fw a 
submerged pipeline mderneabh $he entrance to %he Navy harbor 
a d  then bring it up and gmp t h e  drifting sand From %he $ssp 
on downshore. That was about what was done arid the sand trap 
worked, We esuld  eskimate, from the f igures  we had, $he pabe 
sf %he drift sf litkoral s a d  p ~ e Q % y  aceuradely. We desimed 
Lhe sand tkap  to hold the @ataria% far at lease 2 years 
between the dredging programs, and by combiwim that with  the 
dredging from the new k w b s r ,  the erosion problem was 
corrected for quite awhile md then the hapbar maintenance 
continued to make it permanent, This p p o g ~ m  also protected 
the  base dam a t  Poin t  Hugu because %hey were starting to 
suffer  next ,  and so t h e  whole problem WEIS fairly weak whipped, 

CEIANNEL ISLANDS HARBOR --- PORT HUENEME 
As remembered by JAMES DUNHAM 

My first visfe; to the general area was d~iring my e a a l y  days 
with the Lo8 Angefes D i s t k i c t ,  when we were asked around 
49Q8-19h1, 1 believe, to s tudy the propam,  

The jetties were built around the 1 9 4 0 ~ ~  1 believe,  The 
Jettfes h d  $0 be b u i l t  first, then the brbor was excavated 
behind it, I uent up there 1~1th Mr, %bout and Kenny Peel, 8,s 
we had been asked by the Navy to take a look a t  $he esoslon 
that w a s  going on and was threaQening the Maritime School, We 
saw what  as happening all rimt--$he eros ion was p r e t t y  
severe, and we diagnmed it %mediately as $he cutoff sf the 
supply sf smd f~orta the  nor th  by t h e  Hueneme jetties, We 
recamended %hat ,  if they were to do m y  more harbor dredging, 
ks glace the material &a, the ssn$;h sf the jetties, $0 firs: 
revet t he  whole area Lo prevent loss of $he Ma~i t iae  School, 
Thi s  was done, and P believe there was sorere s t h e r  a r m  of the 
harbor dredged out and t h e  %aterial w a s  placed sn the beach, 
It d i d n v k  12~~3% long, m d  @on&inusus surveys were made then t a  
docmect the  rate of erosion and ~ht3I-e i t  was going, 

githin about $0 gaam af%ek %he harbor had Been b u i l t ,  $he 
damcoast shoreline was heEd By pack r+eve"G%en$ for  a distance 
sF about one-half or three-quarters sf a mile, Just 'beyond 



Channel islarsds Harbor Before Dredging (1965). 



thak  2% eroded, I believe,  nearly 7000 feet i a m d  and the 
erosion then bapered off dom toward Mugu, A t  first, the aain 
problem was to determine what could be done to h a l t  the 
erosion ufthhn the CiQy of Port Bueneme, Later, as erosion 
continued down the coast, the pes%onnel a$ the Point Mugu Afr 
Missile Test CenLe~ becme concerned, especially when 2% began 
to efads tsxard and khreatened to uriderrgina their miasl1.e 
lamching facilf ties along %he beach, The Cskps w8s asked ta 
make % 3tud.g sf t h i s  &%%d deke~mine ~ h % %  best b ~ ~ l d  be done, 
Because khs ersaio3 was caused by Federal slr~l@$urea, the 
Federal Gooe~ment bore the @as% of %he s t u d y ,  

Recopiziwg that t h e  best wag to protect the erodang area 
w o ~ l d  be $0 get sand on the dswncsast beach again, wa had &ha 
idea of cmbin ing  a new s~all craft harbor with a Federal 
k s b a r  and $he& bypassing the s a ~ d  past, bath harbors $0 the 
downcoast beaches, That plan  was reeomended in the survey 
report ,  a p p k o ~ e d  by local in$eres%a, and eventually built, 

The entra~ce plan  for t h a t  w a s  the one that utilizes the 
offshore breahatek as a sand $rap, and $he basis for its 
d e a i a  w a  taken f rm  results of the Santa Honiaa 
breabatas, The Sm$a Monica brsabater  had originally been 
b u i l t  2008 Pee$ frm shore-the bulge behind it came o's;kt abouQ 
half way, We decided that this seemed Bike a good spo t  $0 put 
a sand-$pap breahatea, and so the Channel Islands breamatas 
was pu$ abou$ 2000 feet offshore and was mads about $he same 
length as the SanLa Haaiaa broak~~ater, except that i$ was 
extended sout la~ard  abouQ 208 Feet in order to give par%fal 
psoteekion %o t h e  entrmce t o  the harbor, This made it 
possible t a  shor ten  the nsr&h .j@%ty m d  save some costa that  
wag, %t also embled us f o r  t h e  %ips$ time t o  gek an accurate 
measure of' the rake s f  likto~al d s f f t  in that area, We were 
all q u i t e  swprised when it. kuraed out  $0 be about twice OF 
three times &a$ we h d  expected, 

I n  conjunetisn with developing the design, eeonmie 
jus%iftsatfon, Pmdiag3 eke,, fop $he two harborsw sand*bypa%s 
system, we also undertook m experimental Field best, We saw 
%his nniee wide expanse of sand extending nsrth of the Port 
Aueneae jetlfea-it w a  so w2de and dry In fact t h a t  $he sand 
was blowf ng up dunes that were so high it was possible t o  walk 
up them onto %he roars af the hrsuass along the shore,  I n  
3953, % suggested t h a t  a contract be l e $  do d ~ e d g c  a lagoon 
behind the a?ea by dredging m e n t k a n c ~  E r a  the harbor 
channel m o m d  the %mer rou&e of  he north Qe$fg, 1% was 
%&ought tkzt khe ~ontsactcrr  might prefer Lo t r y  ", in 
d-ire@$ly Froin sea, sa the r  2han gofng around %h@ Back snC oP 

1 9  t he  j s g k y ,  khe ~aair l  rean613 foru lezvd~g :,MB o p t i s n  spec was 
",hat %here weli-e a iriambe~ of b u ~ i e d  u t i E i % y  limes ~k2~ch  $he 
conkrzc%ore uoaBd have to yemove and maiz$%in w i % k  overhead 
l i n e s  if Ine cii~edged beh4nd the  Qe",$y, 





: , 3 3  ir i ,  h ~ p e r j  i- m~h?lnev- "i;? ~ r a " ?  r.:?".*.' ''\ ,., .< ..*. ,.lit.ib C' ~ 1 3  4lf on c u b i . ~  *reds out 
(sf 1;'ht: :3ra6:3a fot2 dc~wnesasL bbeac!.i r+?pi.enishment, $&en Phr;: 
dr..c:dg@ Fja:$ el[?ar:.& oi:it" :3-.1]. the s:>y~d tha" ;was uossib:l.fi to ;.;+k, 
I;hl:? plar; c:a:k.'i.ecl for* daedgj!.r~g e. number r:f i.;i.ia~?.n6?l.s at $;he gor"2;h 
end off tihe Ilai~oon stxt tto :3ea as farA as Crie dredge eoial.ti sa.Tclg 
:-jpez%8,te l a  ;:.?;e :jur% zone befa?@ ?,9e ad2acea2 bsaeh s t a r t e d  
csllapa3.n~; Then t:23e: dzxadgs wu\z:t d ~-etr:%,l-. kto the 7.agst3n and 
:3;<2 haother  ~e2.~;pp'i",r:i,jt, ja,ast &:ygvr.l.:c>;&s$ an$ ppocc...d j.2 t h j : ~  
lnaraner :.dnC$.i, as :nraca,h o? t h e  O : B % ~ Y  52r r ~ ~ m s v e d  a3 p ~ s ~ l b l . 6 ;  
tyaen j".rlat.j y : ] . c s f l &  t.baye)s 'I.y6"a,& the  pest, bb;;l~ 30 that 
!.itt<~.al .3rai!'i; woulns k: by;iaus ".,:le d~eci$-i.ng area a:l.orxg an outor  
bar arid Leaye t h e  Pagoon 3tranded,  Xnat xe !?oped for was t h s k  
t h e  s;ioybe%ifie wsraj.d zueadjusi; khe i;$recjgec', s].opl; al.3~8 t%le 
, * fi 0 '', .- ..>-(",(r? of t;kc lr,goi.m, Sfson a r t a r  t h i s  p i a n  gas devel.oped, '1 
peti.r3ed f rou the i:nrps, ant% cny r~:p.I.ac~ame;lt, Bill Herron, 
exwnte:"dtl?e 34 sn, 

8s we dFscuss Channel Lrd.ands Harbor, wc:: ~ e e d  to considel- 5.t 
2.5 c s n j w ~ c t i o n  w i t h  Pork  Huenerne, T e s e  two b a r b o ~ s  are well 
rlocw~~ented an.3 T T.%ink 'f: might : i . i m P t  myaeLf more 'co the 
dLs~3tkssitlkn nf mi-? oxperimen'ta.1 past of t h i s  ~hiekps is xast that 
we1.2. Qocumesated, That was t;?e : % t t e w p k  in 1953 and 1954 to 
dredge an i n t + e ~ c e p t i n g  l a k e  j u s t  upacnst from Port Hueneme, as 
it. e x i s t e d  st t.hak t i~~xe, and Sy7sss the sand  to the s e r i o u s l y  
i3i-~;arling dow.yacoast area. The ->Ian wzm, as E r;eaemberb, tr; bake 
s;at 2 w i L I i o r ? :  t_ ru$i~  ya~ -ds  8:" 38nd : ~ c I  bypass i.2 on dcwuacoast;, 
The bi .dding  co~xt;-.ac$ears were given the c&-t,slee OX" eft he^ 
dradglrig ' t l ieLr '  wsy ar";o~z~d the i.?x3bore cn:i of t h e  n o ~ t ~ h  . j~"ty 
:tnd ~u!:~ :i.nto t h e  beach c>r t i ley i?o::~'kri cowe i.n f~703 the 3pen 
sea. The genem.1 cencopt uas ko l eave  a p~s3tect i .ve beach 
hcxkrfi, Gra rq*~  -,.... r;, ., a l a rge  I.ake area i n  ti%; fj..ll.ela of sand against 
t h e  n o ~ t k i  , j e t t y ,  anid then as %la$ I.as8;. effort i n  mov%.ng ou&, 
tl:,$s t h e  d~edse sksrtieng at %he norkh er;d t~ br-each t h i s  
barr ier  beach and then co:~%insc  to breach 1% d o ~ n c o a s t ,  



* < $0 $he Ckmfiyre: :fa$.and ?:ap&fi:*, ~ h f i r ?  i,?; ds3i ,yicd, ?g.;:3 

au i t l c~pa t ed ,  tts ham an ann:lx?, e~osisan ?ate :>f abo;~?; jlt7!"9,000 
.Tz Y kj.c . i) y. . (j e., e y e  I I n i s  I' iinc:slt-.a-.ed to ztmi~?, 700,3QIS :i..r! 
the Re:",,gn rsc?srsoranc$urn stgkge, k x i t  e xperisntx? I.~ir!dca";ed t?!:i"r, ":.t 
4.3 E O P ~  2.w %r",e order r ~ ?  -a ~ 3 . l  l i a n  Yo 2 - 2  rn?.l.l.lon ei2bi.c ga-ds 
per  year ,  H o ~ e v e r ~ ,  :'the ~ 0 2 9  ~ F I X C  ti..on of' ~C?~ar!nel. ;b~13nd,r; 
Harbor wi.i;P! the ent-apaent; of aart:i, w d  then t h e  biennPal  
bypassing of sm.3 i n t o  the ds.wn:;sast 5eaches, has beerr a vefay 
srsceassf~.r.L p ~ a j t x t  alla%ollg% cC) sornrse, w i t l ~  ?,-as iaerease3 
crsst O? bn2$3yS x9xpen3ixir~. B w ~  i t  2.3 zloir~? khan  .jus?,ifii.:d by -. , tk.e .'30!39 or* sispl; created j.n C?larirr@:, isl;ands HarScs?- to :j2y 
nothislg of' %,he ypreTsc?nt:i..sn of a d d i t i o a ~ a l  severbe t?ro:~i!>n 
downcoaa t Ppsre ?or?:; 3 %  11' SF: -r  .iq me?. . 

A n  i . n t e ~ e 3 t i n g  sfd3bight st' t9.e ss.nr1 S:qrpa331.n~/' <.) <:ff'~rt:~ 8% 
C,, i.,hanriel ?;sla.nds ;$.wcS Prskt H\~em~:!xe 2% ?;%a&, di.i~i.~kk; 0'46 9i ) . j s0~3e ,  
we %.,Lso 3i.d !:,he Pi..y%:3t ma.i.ntena!.lce 3rtedging of' Pol-& H i u z c ? r r , ~ ~ ~ ~  
14arbor 3inc:: end of' ;Gr '~p ' ' .d  i:,Iay* 1';'. 'rhr3 $:-ed,ged :gcltep!hal, 
bjss g ~ ~ ; ~ ~ &  0:1. tf]~;; .:'rroa@h, .'upt;~na";>'';.: most; ~ : j f *  3.1; .j.n f y ~ ~ ~ $ : .  ;:.;>f" 

. . 
t h e  seawa.l.1. f"r8mt.i.ng Pkve N ~ v y  ~)yic>pc::r~i:.y~ 'TB o i ; ~  cmt~ar~~a:s:;zment 
and @ 8 n ~ e ~ " ? :  3$0:1t 3 m o ~ t h s  l a t a r ,  sr:ve!*aX. y:>ung %cays Sro:lght, 

W P  t.no%e some B%:~~L :?s  3t7 20- ~ S P  ~~ IS- IK~  Pl.l.!ne$;&P arrsmranl.ti on, I n l s  
tu~ne td  ou% "i be live amp,ip.?i4;i t h a t  'Fi-xai-1 esasscd through the 
dredge l i n e  s n 5  d:impc:d or,at, orn"iii2 beach and nobody any tl-,z? 
wi:%esr a;anLiil tbe sand eroded and expgsed these rolands fa,? "ihe 

youngater :~ $0 pick trp, Fo~Li,mri6;,e.'Ly~ nobody ~ a 3  t?urlf;. 



again based on the  066 coaeepk 0% about half  a mile $0 a m i l e  
a year of mass trampsrt, This t u rned  out ts not be so, and 
should have given us a clue $ha$ perhaps mass tsansport  was 
even slower %%an we thought it was, because by about 1967, t h e  
igloos were again in s e r i o u s  d a n g e ~  of being eroded and 
und@rsu% and eaergency measures had $0 be t a k e n ,  

With our assistance, the Navy designed and b u i l t  a se t  o f  
three grsFns in front of the igloos and p a r c l a l l y  filled them 
with sand, This protected the area in Front of the ig loos  but 
the upcoa%$ sand still had not a r r ived  and 30 erosion stareed 
imediately below the new grofm and threatened the aceass 
aekcadwag, Then, imtead of ~ o n % i n u f n g  %he groin  f i e l d ,  f$ was 
considered expcdiemL %a b u i l d  a seve$$ed wall frsa a few 
hundred feet %o allow sand &a bypass &he g ~ o l m  and aesu~u la te  
against %he wall and %his seem to have been $he pattern in 
t h i s  part sf the ahoreh%ne, Sand I s  moving %hrou& regularly 
bu t  i t  has really not suceeded in r e b u f l d i ~  khe beach, 

The shore l ine  with $he he lp  of the grains has been stable bu t  
0x1 occasionz $he downcaml; revetment i a  exposed and has 
cont inued $0 serve its purpose, A 1 1  these pssjec5;Is kogether 
have apparently succeeded i n  correcting %he damage caused by 
t k  bui ld ing  of t h e  Por t  Rueneme jetties t o  t h e  lip sf %he 
submarine canyon. 

PORT HUHNEME 
As ~emembmed by KENNETH A. PEEL 

P e r t  Hueneme w a s  completed by the Wavy as a Construct ion 
BatbaPian Base, 1% started as a s lv i lm kLarbor sponsored by 
the Oxnard Harbor Dist~ict in 1948, 

Colonel Leeds desimed I% and he planned on dumping a certain 
amount of material downcoast frm the  b ~ e a h a t e r  with t h e  idea 
of us ing  that %s Peed the beach, But he %s%ally  under- 
astima$ed t h e  rate a% which it would reeede out there, This  
is another place where a submwine canyon eaBe in r i g h t  &a the 
msuQh oQ the harbor,  and the wave action would come i n  there 
znd ran auk so that i d  concentrated the uave action on both 
sldes, The wave ac%ion on the upcoast side didnBt h u r t  any 
because there was sand coning i n t o  it all the time, 

It would, as fzr  as I could see, stir up % m e  sand but that 
would slough o i f  into submarine canyon because $ha b~ea!sa&er 
wen$ r i g h t  out  t o  the edge of it, Bug .it d i d  b u i l d  a huge 
f i l l e t  of beach sand upcoast %ram tha t ,  Downcoast, w f t k  %he 
concentration of $he wave energy  h i t k i n g  r i g h t  into &he old 
town of P o r k  Bueneme, i t  &st s ta r ted  cutting back, Bk 
go$ back j u s t  aboxt to where the Coast Guard had b u i l t  a 
schsoP on t h e  fill t h a t  they had f i l l e d  in with sand from 
dredging t h e  harbor ,  The beach starbed t o  reeede t o  where it 
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was khrea ten ing  to take $hat school out ,  That was the $ h e  
when General Kingnatt and E stopped to l o o k  a% it, and we %sPd 
$hem then "the only thing you @an do  t o  p r sLes t  it %empora~lly 
I s  %a build a substantial seawall in f r o n t  of it, Now that is 
with  the  aqderskanding t h a t ,  wk~erevcr %ha$ s~awakl ends, 
erosion is going t o  start in again," 

In &he ~ e a n t i m e ,  Gofonel Leeds had yecornended that they d r i v e  
piking along $Be front oi? it--a pemeable p i l e  bulkhead, A l l  
thae did was cut the beach out md let t he  piles dangle where 
the bulkhead had been built, Bu$ I think i t  had speeded ap 
the erosion ra they  than slowed i t  down, Colonel Eeeds d i d n ' t  
quite understand what he was doing %here; and, of course, 
nobody else did eikhe~, I guess, 

Me recamended a shone seawall down i n  fron%, Well, $&a% was 
b u i l t  by the  Navy and it did s t o p  the e~ssion and stabilize 
the s h o ~ e l i n e .  But 8% the south end, they $us& axtended the  
@all to where it protected ak% the gavy p ~ o p e r t y ,  2nd the 
beach started eukting back again, back towards the center of 
town, T h a t  was &en we were considering the need for a eoux%$y 
small craft harbor, as well a s  how t o  protect the  shore, 

Ny first involvement in t h e  Ornard-Part Bueneme area was in 
the Spring sF 7939, when the esnstructisn of the h a ~ b s s  at 
Port Musname was get%ing atartsd, 1 spent about I5  months in 
the area and xay first hme as a aarried m m  was there, Hy 
fmet ion  on the staff sf six-who were administered and 
supervised by and were %he responsibikity sf Colonel Leeds and 
his partners, the desiwers sf $he harbor--was as his 
c o n s t r u c t i o n  o f f i ce  eng inee r ,  However, i t  was no& a wkite 
shirt and neektie kind of a fob; one wight be in the office 
for a day or  so and then for 3 days out behind an instrment 
on a breakmter getting sag% water all over everything, or in 
a baa& kaking soundings,  which  pate^ $0; reduced a t  night or  
on weekends. 1%  as m ex$reme$p interesting emerfenee very 
early in my careep, It ine luded  the coas$~uot%on of quarry 
stone breakwaters being b u i l t  as a technical pro jec t  rathes 
than as 3 p i k e  of rocks; dredging of 8x1 s e a  i n l and  t h a t  was  
not aaeessibls by lwga dredges ;;and had %s be done by a small 
dredge and p i lo% cuks; and revetting of b m h  on a program 
t h a t  l imi t ed  money. It also included building of &arfs with 
a&B t h e  neces swy  pile dr iv ing ;  ereation sf trans%& sheds; 
const ruct ion of trackage; paving and grading waLPs; waste 
disposal ;  waker supply ;  and a whole g m b i t  of e i v i %  
e n g i n e e r i ~  $ha& every ha~bor projec& under canstruckion or 
des ign  involves, K t  inc luded  the  special aspeats of sea coast 
and hakbor engineering lnvoPved i n  $he hydrau l i c s  or water 
motion; its de%leetian and i n t e r rup t ions ;  the  special p~oblems 
bn excavation and f il l eons t r u e t i o n  involved in kagdraallisr: 
transpo~t by dredges; and t h e  concerns over enviaomenta l  
impacts . 





l:i..teroa.i.l y a chi.ckan coop neaP Sonila~ 'that csught Fire, The 
f$.r.e ;+as q:~er>c:herl ar.~:% '3: got ;%,-ad oopj.c:d for the I,@eds, %,.:&I and 
$et@~?t'l-; .+ s arch"r.wes year:+ ago p6:iux4;3 of' tracl..ngs oP the  hkqh 
k id@ .kiweu sup-gey-ys $-"ha:; we r~ade .%.cry pigi ;0r~t i~1.y 
per..i.odir:ailg on ?,he beai;%. d ? ~ r i n g  e?sns t ~ u c t i , o n ,  Tk.~?y 1 4 6 2 ~ : ~  

%ze;er3 sLsi.ned arxd damaged S:.& were stl.l:l legib1.e TOP maXing 
p r l n t s ,  : doc% t k r r c . ~ ~  whaL go% destrciyed in $hat f 2 . w  sad %ha.& 
go",:;alvaged, b ~ t t  Lkaat; w m  ;sax epi.sode such :;is is not. sr*eal.l$ 
aal:eorsimon i.r; the h i s % ; t ~ ~ * y  of' pt-ojeets The h i  &:es& prob le r~ ,  ot" 
c o u w e ,  d.3 t;he c::~n",~ruu.iP,y of i.:..aterest in kef?p.'.ng stlch this:gs, 

The j e t t y  was k$u.i l i ;  ,from Y.md o ~ . ~ t ,  ' 1 % ~  stone for i t  was 
I-,aenle3 frRcm CiataPi.na T.3Iaccsi a;& f ? i . ~ t ~ h  decztc bbsrges, I believe 
2" . ~ . n e y  s ta r ted  t ~ ~ y i f a g  ta w e  a pse?bet barge for d d % p i . ~ g  a c2oa;rpl.e 
o f  L ~ ~ L ~ % Y  L. .* but it %as no%; seiceessful. and t h e y  uent  en t i se lg  Lo 
fllash dcck ba~age:3, wooden barge:$, that had been bu6L-k by t h e  
coralra28;.or, then caP.!.erd RohL-Csrcrnoll y Company, Lo do w o ~ k  a t  
Los Angeles Bar bar, 

The stone was .l.oa.ded s H t h e  q u a r r y  i n  C ~ ~ t a l f  us%, I.,seds, M i l l ,  
and Jewet t  had two full-time i m p e c t o ~ s  a$ t h e  q a s r r y  and %hs 
stone was tiaxled 2.n mui$ip%.; barge t r a i n s  to Humeine, s sea 
di.stax~ce isf about 60 miles, Therhe the barges were anchored at 
f i x e d  anchc?ra ofyshore yait3.l. %1'i".y cou3.d @ s ~ e  a?.ongside the big 
o2.d steam c_phane bal-ge, which has been o a l l e d  TBRed RoostersB 2nd 
was t ~ a n a p c r t e d  f rom the Ssrges by zPa% s h e l l  when i t  %as cope 
stone, and b y  srange peel when it was select pieces, The wosk 
was all done Prom t h e  w a t e r ,  So, I t  was extended f r o m  the 
beach-wait a ml.nute, memory is faulty-there was a gap left, 
t h e y  started along the %rQnmk ;it va,v"%o~ls stati0~1~ corning up 
w i t h  i t  wo~king toward tihe beach, They wupked toward t he  
tlcaeg.1 and as $hey came e l i ~ s t ? ~ ,  the velaciky of Ync 1,ongshore 
czarrers".,becarute strorkges arsd stronger thrmullgh %hat  gap, The 
~ e s u l t  was t h a t  we used something l i k e  35 p e r c e n t  %s j$O 
percent mops pock getting through there than the previ.ous 
$23  timates had assumed we woskd ,  

The erosion caused by Iittaral ctleafl.tant concentrated i c t s  a 
s~mller  gap until finally the d r i v i n g  force Lo carry was 
inadequate to rnalnta in  $he flow and began to aceuw11~kat.e sand 
on t h e  r;eaw%rd s ide  and rather r a p i d l y  unt i l .  the beach kui l ' r ,  
09x4; and bsgax~  kzel.wg l as t  into t h e  submal-irae canyon, Tkak loss  
then, o f  caurse, was th;2 clement tha% con t r i bu t ed  %a the 
paogressive e r n s f m  an t%e dounc:oast side, E~osEon,  very 
seTzeri'l, began to be "t-,a"l"e&raaphed. c$swn.enas t , Evsxx t ua.7.1y a 
sol.art:i.on was asked FOP, pryi.$~.raarl.l.y by K E L V ~  fnte~est2~ ~~116 
o ~ i g i n a l l - y  were s10t.r &a ticcepb the Idea Lhat, they were in 
l.ch:g-i;er!? jc;opr-rra.%y, whi..::"r w 8 s  a bit, a:ab"iaLe, Peop2.e 'B.i.k@ kha 
Coi"p3 of Erig ineer~ ,  Bill. #er~*c)n, 2nd h i s  ~ ~ r s d e c e s s o ~ s ,  colx1.d 
see Li?e treads and iander":%gand what was happening, wha% the 
eventrznl i i t ies %%re, The Nxerp was 21 I.mg 'rime f.n ?j,ccs&stLng 
that and ?.inaPl.y when t3ey did, rexediai. %E;%SI.X~?C?:~ M . C F ~  :sskee.J 
fort--and %hat" s?.ca&E;e~ p a r t  s f  tYje s";sx*y. 



The civilian1 i%rze~l@mc lIarbor wen% i . n t s  b&xine9:? w i b h  ~i i?8l"h0rr 
manager2 hircd f r om  the  .:mid.clPc west ,  Hc: came ::r~$; klerqcs 
confident that the t:es"i caas9; shl-pping c a p e ~ a t o ~ s  zknrY, h; i rcho~ 
nanageps ttiidsr a't r ea l ly  knob: h c ~ w  ?;o Ra.xa,dle the .Etztel-fiatj. or%& 
I.,ongshorernaen % LUnlsn, SG, to Leaiah Lhera a. lesson 20% t h k r ~ g s  
were done i n  the midd le  w e s h  :he igno~ed tile I r ~ k c : ~ ~ a ~ 2 , ~ ~ ? ; ~ ~ . 3 .  
Longshosemerigs Blnisn and s$.gned a rrontr;mct fora t he  !.Isrbo?* 
D:is t? i .ck  wit;P: an A, F, s f  " , , ~ i : ~ t e ~ " f  yank ~xni..sn, Tkao r e s u l  tP .-,:*ra; 
t h a t  the ;,o~lg:2kno?eff1e:ri~:s Unl.ona :i.~~%ed:i.a%e?.y laade ?;%at a h o t  
casgo post and, f'saam t h e  day S . t  was opene?d for br.is-i.ne:ss, no 
:?hips wfirbs %fl.!,.Lng to gu I n  fat. fear o"g..%"rking ti.etl up s.,..I.P,:%r 
hot, cargo :,znd strl..ke prhohi,.tj-i..e;-j.-j.ca~~~S The ha~&>cxn'sat PYYXX 1543, 
:i.&s deificc.,k.j,,j..sn d a b s ,  unt:i.j tl;ae f i.r*st sf 7 942, . y { . r t s a l E y  qn.i~sc:j 
e?x@gyp% for. tpans3h:'Lpmepik QT e~ t" ;2  f'y::q :7513t2 Qj'ryaz Tsl21.id 2nd 
t%le raceivinc?; oP k e l p  9"rrtoax iaapvestops that were brl..nging 1% 2.n 
and discllarging i.t f 01% proces:2inC? into a f oud prckdsact., 

The United Skates %avg kook ovcx- zhe h a ~ b s r  in order ts have a 
dspat  f o r  the United 5$ates Hsvy CB% to 8mpperL %he 
cons",ruc%f on priig~am I.n the Pacific duping kdorld Mar 111. A t  
the end o r  kio~Ed M a r  11, a f t e r  a shork p e r i o d ,  $he Z a r b c ~  
i>i.sd?.lct srsgstiatcd a lease f"ur the T ) F ~ F ~ ~ ; . x ~ ; I P  t&aplf fkca t h e  
w.,. avy 2nd wenG b2ck ?.nto a l i . ~ i . t e d  ccx~~nerc:i.ai tmrbor* o p e r ~ s t i . o n  
on ,P;hak whe~-P, L&+,. r 

836y newt; irxvolvernerit at ilirenerne was w"r r s  t h a t  iarSor' D4.4str:.i.ct 
then  asked us Lo eeme baci4: ko deterxbne (and X was Lhe 
pr5.s.;;eFpnl who d f d  i t ) ,  whel;hc?~ or riot i.t wa:;! f"eas:iSle ?or'* a 
@I vil.iarn~ har':lc;r trpexqa&,i.sn o i  l a rger  saope ts i ' i ~ n c ~ i  ora wi"r,h-;,n 

" B~aanerne Ilsl-bar and use the i-iarba~ water::; ~.; j_thsit t  i.rrkp%:.rzreq f.he 
a::;sjvgned x'l,ss.Xo;r: <>.sf %?ae Ur,itec! States Navy, 

r% rY.re 7 p ~ ; ~ ~ j y L ;  cy2ia;at wsyked 21~2 w!litah 1 :;ul)altte!$ ~prt:i ; j ~ p < j  2:: 
- .--" 

a n@gotiatir,;; instru~r::x~"cwith Navy in o r G w  $3 
succ$~ssf"ul.l;y bcc:smp: i.sh a r3eoovek-y oP cx.inersh.i*p o f  Xsnd e m  %kie 
stsu&i"a a i d e  ar:" Tiidener9e Warbuar by Lha Harbor i ) . % . , s t i 5 i b : t + ,  

II* -hey went int ,o expansionn besigns and tiacxss exp;~ns"korrs w w S e  
b u l l %  and i"t.3 real ly a thrl.vi.3g 0pe ra t i . o~  ncm, I..i.nl.il;ed oa2.y 
by i t s  s i ze  ZRCJ the po3itPcal acumn o f  i t s  Boas8 of 
Dir..;.;c:;tzays. Becalxse they s t i l l  hrraure ara$le~ris w i t h  the Federal. 
%gezlc 3.e:: 07,rep crxs tsms s cr sfi. ce:; ?.t?acl over Tre i.gh% s elrsetiui e% f .i~ 

a ,  r*av~.lr.i3iad a r ~ d  t.:.;lcXs .zac;ma:j..rtg i.ntc-, ",ha haj-hc>r, th:?y'v:-7. <JJ;& 
co:npeCi. ti ve prnk~l.ems wi%h 5 +j.t.,tggcrrarit J.n %he po'i.2. t;i.cal. oyuna, 
",, c ,  , I , s ~ g  :3eaekr the !,c>s Aklge'?_e.; t$as*.i)i:xp.::, ?"icy a r ' ~  
'lceeping tizei.~ heads  ua apparssafXg it :is profit..e.blo anr). 
wil rk: i  ng ws9.3. 3 ra i?nnJ~bntst;ion %i.tfl {;he Navy, 

5- 
i. had nc;.thLnGg S;:, d s  witl .1  Gfie d e t a i l  de,.:;i.gns i:,f,' k&e expaal:3.lc.rz,s, 
in. 
.t 31;11, $33 done Sy  iY~;ilepy, 



During the kime "I was a% Post Huenme, and going bask now t o  
t h e  7939-1940, CoBonek Leeds &ad been retained by what. is 
still t h e  largest law firs f n  Los Angeles--and one w i t h  a 
strong s p e c i a l t y  in tidelands Paw--to provide technical 
services $0 them in a dispute t h a t  was going an between 
gave~xpment agencies and sevesal owners of land in what had 
been the Wilmingtsn slough, The dispute over where tidelands 
boundaries would be pPaced was stimuHated by $he fact that siE 
had been discovered on Land that, when originally established, 
had been thought af as having lit$Xe, if any, value,  Suddenly 
I t  had great value and w k t s r s  the tideland bou~dasy could be 
plaaed was uorkhy of a considerable effort. In %he meantime, 
before this d%spu$e uas stimufa2ed by $he oil values, there 
had been, of course, extens ive  %mperings by maqs works with 
khe lsaation of high tBde l i n e  as compared $5 the n a t u r a l  
alfgn~e~t of those sloughs. They no longer were recognizable 
as sloughs, and $0 p r ~ ~ i d e  himself u i t h  the means of 
fllust~ating to the court if the thing came Lo trial, what 
such a na tu ra l  slough looked l i k e  and what its t i d a l  regime 
rnigkit $a J.ike, CoLanel Leeds made a determination that wing 
an existkng virtually mtouched natural slough and tracking 
its tides f o r  an extended period of time wauld be a u s e f u l  biL 
of demonstration evidewce, So he arranged f o r  a e o o p e ~ a t i v ~  
tide suavsy in the s 8 o a h s  of Poine Mugu, 

The Coast and Geodetic: Swvey s u p p l i e d  %he tide recorders m d  
agreed to fn terppe%,  file, and kepsst on t i d e  raeords taken i n  
t h e  slough and En the oscan if the Colonel wsukd supply the 
installatian and operation o f  those records, Being only 10 
miles may a$ Pork EKaename, I w a s  tapped to operate those 
recorders; and I d i d  for 13 %ankhs, with d a i l y  @aEls 7 days a 
week $0 each of %hea, Three were in $he lagoon and a four th  
on a p i e r  %ha% uas builk i n  $he saeaw, That was before the 
Haw took Point Mugu, 1% was owned p r i v a t e l y  by sane people 
who operated a fishing camp out  near the entrance of &he 
lagoon, and wha had a rickeky old pies $ha% was no$ suitable 
far- our purposes. We d i d  put a tide recorder on the pier, 
ho~evsr, and three of them i n s i d e  various parts of the 
lagoon, The harbor assigmeaat %ha% I, had dfd not  allow nae to 
take time out during the  day to do %Ma owrat ion ,  so 1 got up 
at 3:15 every me8rnFng and l e f t  s. warm bed and tended %he k ide 
gauges and go& home k o  a 7 okeloek breakfast;, I then went ta 
work at the harbor absu$ 7 :30  a.m., and as on any coraatructfon-e 
job, was Lhere un%i% kha work was f in i shed  a t  the  end of t h e  
day o r  into the night, So it was a pretty ~"ough go bu$ this 
extra %weoms from %he tide gauge recardings paid %or my 
bride 's  First app l i ances  in a manner that we @01kh3 not have 
afford%$ in 1939 any o%her way, 





{20nti.-l-.? . 3 ,~~ng  w i t h  t he  n i m g ~  IAsg;aon ''E'i.de Susireg as a ; :o~perst%ve 
ventun*e wit% ",at: Coast and  %eo::le"x,,r.: Swr:reg, ";hay did., in fact;, 

4" a. t,\*ke bkii? 23 msrit.i?,s oe?. marigrarms, t h a t  was T : l  n~onkk~s ox; Lkae 
J.agoi:n rec:ordep-s aysb 42 rnmn"c>s on Ltxe o c e m  recr:>rder5., T%e? 
rkoasori k!:e Dcca9i rec?,oa-de~ ua.s "1 ~;snt!rrs ~13:s t h a t  the  prLogram 
f nc.kikc%ed Septetabar 21,1939, w%len the most vf s"t.ent so?ntlsarn 
burr-icane %ha"r;tlas aver3 got2en as Ea? north as sornk!~e:rn 
Cal.if osnf.a bc?fsrye t u r n i . n g  ~.mclarad, h3.k %he L s s  Angel.es, O ~ ~ m g c ,  
and V:+l-at:~r.a ;:ot.di.iti.es csaat,  ~ g l d  raiseQ helJ. g"neral.J.y. : K t  

t : i ~ $  &he ?i$r at %he :Ifk.l-be Wxgil P%sk Camp i:,n whl.olrr oi"J.rL 
Y.;ele 3 .b. . r ~ ~ ~ e s r d e r  "a <.. . was and k i l , l e d  one s" %he ppartners i n  t h a t  F7trsr 
c a r p  n p e ~ a t i o r ~  %hu was sk lppe r  oi the3 r day boat ,  The boat 
brcmehcxi In the s u r f '  wtren ha was t r y ing  La brlng %i.s 
passengelas i n  and beach tkie boat, A l l .  fIO ~.,bc>ar$d were drowned 
inc ludi rag  the sk ippe r .  So, they wwe rbeal.lg on their uppers 
with tAej.r f isPn?;..cg ahanti.es knaaked gal ley  west and t%ef r- 
r e s t s u r a n k  gone m d  $heir  p i e r  down, One of the p lus  a spse t s  
ww tkkxe; Colonel. E,eedsQeleemrjt was so eage- to continue w i t h  
t k f s  program and get. a f u l l  year o f  recurds  that he pa id  for 3 

Smnd new pier, which xau b u i l t  i n  s h o r t  order, 1 belisve $he 
pier i.s skill these, Obviously, i t  ha9 bean xa:.i.ntained 
savekal times bu% as a reerestional T a c i l i k g  for %he Mavy base 
no@, 

The kids daLa t aken  i n  Lhe lagoon weaae extremely in te~les t . ing ,  
showing the  long :Lag in %he movement o f  waters i n  E;or".,oous 
channels car~d, the out-ok-phase P ~ , ~ $ L v E ?  of %Ils "6,de pattcsns 
f a ~ t h s k  back empared to what? they were i n  &hc open sea, 

A f L e p t  World War XI, we wet-s back khere again and I Has p.rboJcict; 
cnginaer ~ r i  a11 early conb~zet. far the Navy, afte~ %hey had 
taken 3. , t  ovep as P a c i f i c  HavaIL A i r  Mj..ssfle Test Cenker 
Pieadquarters, Our job was  khree or f'ourbfo%d, 6nc Ma:? %o make 
a very  detailed "eopeagraphic munap o f  the s i t e ,  at somethi.ng ' l ike  
50 feet to Che inch with 3-fost-csn&ourn intervaks sf a l l  
terrain both above and belm water, 

St k f a s  a $ y p i c a % ,  tortuous, t i d a l  slough wfkh %Fie channels  
'r"ro!n the air or sn a map Looking like a pkate oP spaghekti, 
Mot really .'k.sa&er~4~ned but  evet2yl-,hfng raunnl.ng evepy dir.ecl;ioua 
l .o~lirously and then  with %he 1.o~ m ~ s h  grass g~o'bzs'ing alif38ag- 
side, Soxoe'L?ody i.n our 0T%*i@~3,  no& ver"9e .i.m caaskaf rwa$%erqs, 
came up ~ 5 t h  t h e  idea. E,;h?.aP, 2 . t  shaiald be mapped l i k e  ",ey had 
Ir?arn%ci ts map the r g c ? s ~ p v o i *  -rot* oonkents at Hooves Dam, It 
rriay be t 2 i c a - C  sc3:nehody a t  t h e  aer.fs2, s:mrvey i"i.?rn tha";~ad d&?ne 
iioovf?lc9 Dar~ was a par.% author of this idea, They .e"Ler$ a v w  it 
wi ", h?jh idea t11a.l; %!key ! d ~ ~ u j .  d f l y  it one$:: each taour on a. ~ n a j s ~  
s p r t n g t i d a  e'tji-,, and  f;ake t l ~ e  :$;3ke~-l,ine ':for CO~!,OU:-S~ Eken LPIY?~ 
4" ." 
b, .;ed ks zodel. kirsi.3 khing In %heir v%el-eo plstk:Lng deu i zes ,  

csazy because he couidng% e s t a b l i s h  a m d e l  %ha tzpe~at:~os wen3" 
wi.th any th ing  that, :.Looked to; hire Like pa~allsi planes. They 
@.am@ ", me k i l t & ,  "VPiatfs ttrz xriatter np ther'e:?" Take t he  % i ~ y  



- ou t  2 .n  the f i e ' l d  a n t h e e  what's goZ.k& IJE a kF i 8,lready' hadl n 
p r e t t y  good Sdrm brrt they hadnQ $ askecid the  Csl.one2. or. me 
before they scher~ed tk3.s t h ing  up, When X took h i m  up and 
nhaweb h i 3  t k 3 " t ~  3 haups af ter  t h e  peak o r  a higher Es  g%-I kidill 
i n  the ocean, there krd9 sti.3.l &z: 5.~9a1i" flow ?it B pof.nt a m5.l.e 
back,  "i was 3 L i l . l  strong2.y flaodiflg khere bl.lt I t  had been 
ebbing fo? 3 hours i n  the ocean, he begalz to rxnder,ntand. h l . ~  
pr*ob3.srrj, 

%Ie then h8.d to go and map 2h9u vk),a>.e %',hiflg by pl.an@ table 
procedaare:; and thFs d.s cP :l,.mlks~est 2.n ",he sioas?;al er?,&ineerbir?g 
aspects, I.n S;"h;lzt, w i t h  these 'r,earrendous'i.y kor5t;waus features 
t h a t  'caad t;o be falthful.:.y mpped zt-, 50 feet to the 2..n@h and 
$-foot interaoalys, kche question was ?inu In $3e wc!*$d could one 
ffnd t i m e  to get enough rod s h o t s  on a f'i.elt4 p7.ane Lab2.s 
opera4;isn 3.n order &o onk"i5ne these tbi.ngs faji;hfrx3.Pyu &e 
yesolved tha t  by u s i n g  t h e  aerial photos and blowing %hem up 
to plane table scale, and it was a 'very e a ~ l g  use of xy3.a~ 
fl..ls as a p la tk ing  materialn, Me lai .d it O V ~ F  %he a t~ r t a i  
photos--$hey were scale print ,ed--md we were &hen able %D map 
ou t  %Re o u t l i n o  of these channels extremely w e l l  and take a 
I.esser ntnmbeg. of sho$;s for elevat ion <and get tke  tfh01e thl.ng 
dew, Then, t he  nex$ day, L gs9; crrrl.ou%, I was Isrskl.ng at 
*.,he C h GS smooth s&ee"i.,or top~g~~aphy done In t h a t  area I.n 
the  '1 80633, and saw t h a t  i.$ was done in :netieulous 1XetaJ.3 in a.zs 
ama $;Emat ~c?u"sdifi':; have been worth 50 cents BE aepc to 
a~nybady. I wondered why the e.onsy Ibmd been i.maginatj.ve (sPc) 
or definl . t%ve.  I eo r i l dnF t  Selic7se they were m d  yet they 
laokcd so fafthf 'ul  that I decided to t r y  it, f had that. 
smooth sheet S:lawar r,sp to t2ae scale OF o w  scale-cankr.c~1.,7.~~1 
aeri.al. photo and pr%xz,ted or1 tra.nsl.ucen$-transpa~'ent,  nrst j:ssl-, 
tr*an-is3:ucen$- t.r.e.r_ds apparen t gla.s t3-c I"l.la, and l a i d  i% overs the 
photo and Tsi: was absol wtely the  cl.caseneaa sf fit. 
The old fi.el..d surveyors in the earlier a5 d-7850s had mapped 
that thing with such care %ha% we could have used the same 
g e m  in order to ou%l.l.ne 2k.e chanurels nearly 709 years I.aterca, 

Besides t h ~  mapping, we were 31.30 callled upon to cis wash 
bsrl.n?gs dcr deterirmS~re the i$rnedgea.b4.1ity for expzns"i.lar? of Naval 
faoil5.k5es and ko determine whether st'* not t h a t  which was 
dredged would r~ake  arni.",able f i3 . l .  fa? expansl.nn :,S" ~ ~ n s t ~ u @ L l . o n  
ayeas, %e worked out  designe sf rerouting oP the ~ s j a ~  
fitrear~s %hat go through CalSeguas Greek, whieh was occupying 23- 

1st 3P ':..and or1 i k s  rraeander*fng, $hat %be Wavy tho~gihak aou1.d 
bet ter  be use6 :.n a reasona.ksl.e g a s ~ e t f * y  sf Ist~.l.ng out  L!'>ii;.: 
f'ae<.l"ii,y an<.! pr*epav.ed desigas c"cv rerbouti.ng &hat  ereeek and Tck* 
eonsti.*uat9. :')n--s~~.d they  haye never been aaseci, 



That ,  .I khink is about an much as I have ts sag ;about Lagoan 
Hugu except  t h a t  t h e  aerial photo:$ taken  on these l-5ola~ 
intervals in the aborded scheme t o  map by water level- showed 
ssrns very,  v e ~ y  i n t e ~ e s t L k ~ g  fPushing p h e n a e n a  at the mouth, 
and when one plots the %ide G U ~ V E  that was sbse~ved a t  the 
ocean gior and had been observed at tide 3s;taffs i n s i d e  t 3e  
lagson dur ing  %he pmgress of &hose aerial  p h o t o s - ~ n d  you 
t h i s  is several years af tes  %he secording tide survey-3s we 
ve%e us ing  s taf f  obse rva t i ons  by a zan observing @ - ~ e r y  
15 minutes rather thm  recorder^, One can easi ly  see $he 
reason for  the l ag  i n  time when you g e t  the explosion of 
sediments coming out sf an es%uary at soae point a f t e ~  :he 
peak sf the f P m d  t i d e  and during t h e  maJar ebb Prom Inighe~ 
high $0 Iawer $ow, 

We d i d n ' t  g e t  good surveys in the throat o f  %L and %ha% is 
un%ortuna%e, The men were aat  equipped fa r  i$ and the 
velsai t ies  were too  high and, of eourse, they wese highly  
ephemeral--in 15 and 20 minutes  you would not  have the  a m e  
channel cross seckion. Bu t  having the; pic%ures, t h e  cloud of 
sedlmenc they show 9s a long step toward illustrating for 
people  who haven" d i rea t  knowledge how these estuaries clean 
$hemselves on ebb  $ ides ,  I only wish t h a t  we had had enough 
pictures thak we could have done a hydrau l i c  a n a l y s i s  of it in 
t e ~ m  of eskuasy mouth cross sect ions ,  but they were never  
taken, 
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SAN'rA MONICA BAY 

S A N T A  MONICA RAILROAD PIER 
As remembmed by O1VAR LILEEVAMG 

Going t o  Santa Monica, because $he Balkona Greek area 
rewinds me of it, Ghese was a celebraked d i s p u t e  and 
eontest at t h e  turn o f  t he  cen tury  between in tepesks  as 
$0 where the  deep d ~ a f t  harbor f o r  southern Cal i fornia  
should be Poeated, C s X P i s  P, Huntingtow, one of the  
early railroad b a ~ o n s ,  acquired interest in p r o p r t y  in 
Santa Monica b y  not  f w  from the  p r e s e n t  Sunset 
Boulevard terminus 8% t h e  coast, He promoted and b u i l t  
the oekebrated Long Whavf, This  w a s  a ~ a i % ~ ~ a d  bearing 
wharf that ex$swded more than kB.000 feet Ln&o Sm$a Monica 
&y and was connected by tsa~ks t o  Los hngeles, A$ &hat 
$ b e  the  ra i l s  @me dsm a$ the f o o t  of $he S m t a  Monica 
b l u f f s  and turned inland a$ the present Bocatian a t  the 
end of  $he Sm&a Monica f~eeway, En faot, the curved 
tunnel for SanEa Monica Eseeway dfsehwging onto the 
beach fronting street is $he alimlaent of the kmnel  
through which ME"* Huntington% ~ralls went on their way to 
Eos WngePes, He advacaked t h e  deep draf$ p o ~ t  for Ecs 
AngeLes there; haw he o i sua l ix@d growth and $he weed f o r  
surrounding marshalling and storage areas, I donv$ h o w ,  
because t h e  bluPf's were a p r e t t y  good baraiek ta t h a t ,  
Nevertheless, he advocated an offshore b ~ e a h a t e r  m d  
other f a c i l i t i e s  to make t h a t  the E s s  AngeLes deep water 
pop%, 



SAMTA MONICA BAY 



Hc was in contest w i % h  o the r  interests uho advscated San 
Pedro, and there w a s  a third inLeres$ 2r imar i l y  related 
$8 ehe Atchison, Topeka, and S m t a  Pe Railroads that had 
in te res ts  at Bahlona and ware t a l k i n g  about t h a t  locat ion 
as a deep waQer s i t e  fop a por t  f o r  Lo% Angekes, That 
one didn't seem to have as amy advocates as d i d  the %an 
Pedro Bag and t h e  Smta Monica Bay P F O ~ F ~ S .  Tt became 8 
celebrated cause, politically, It was in the Senate and 
House sf Representativese proceedings extens ive ly  oves 
$he years frebra ab$u% 1892 into the  early 1960s, It's one 
of the  few fights t h a t  Mr. Hmtington lost and a second 
goverment comissisnr, which was headed by a Wavy 
A d d r a l ,  f i n a l l y  concluded that  San Pedso skaukd be khe 
Federal  s i t e  for  a deep draft hilrbar f o r  southern 
California, ThaL was reported in 4897 in a docu~ent 
called, 9@Repsr% s f  Board To Locate a Deep Water R w b o ~  a% 
Post Lo3 Angclss car at S m  Pedro." Port Los Aknngeles was 
Hr, Iliuntingtonvs name f o r  the Santa Monica Bay s i te ,  

That wharf sbsod khere  until soaetime in the 1920s when 
1% f i n a l l y  w a s  demolished, Pacific Electric Railroad, 
one of dhe descendent Hmtington  companies , ran excursion 
%rains f~om Ees AngePes out  t h e m  Bong a f t e r  it ceased &o 
f m c t f e n  Lo serve frei&%ers, But. $here was comerce 
oves that wharf for  a nmbes of years and it w a s  a 
dramatic v i s u a l  kmdmwk on the Smta  Xonica B y  
mas t l hna ,  

SAN"rA MONICA GROINS 
As ~ente~nbered by OMAR LHLLEVANG 

Upceast from San%a Monica, pretty close to where Sumet 
Woukeva~d coaw to Lhe sea, groins have been built from 
ear ly  days, but a remarkable series of groins were some 
that were conceived, hukl8 ,  and their behavior observed 
by an engineer appropriately described as remarkable 
~ m e d  Wilkie Usodard, I neves m e t  H r ,  Woodard but 
Colonel Leeds spoke with high approval of him, They had 
had auch c o n t a c t ,  @sl%abora$iva i n  a sense. Mr, Woodward 
w a s  s k i s f  engineer For Santa Monica Mountain Park 
C a p a n y ,  which owned 8 s u b s t a n t i a l  gar$ oQ a l a n d  grant 
called Rancho Boca de Santa Moniaa and he, E found since, 
went in and  did some w r y  ffne recovery and se- 
establishmen% work sa t h e  rancho boundariw which had 
been es tabl i shed when %he l a d  was less va luab l e  m d  
keally raQker ill descr ibed ,  But, by t h f s  time, t he  
Smta  Monica Msmtafn Park Company had land of gseak 
potential and even sf present high  value for development, 

Ms. Woodwasd did a ks% of beautiful cadastral work in 
relocating sr cstablishfng the inken$ sf original l and  
grant surveys, But the thing I am talking about that  
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My, Wao&ga~.d <$j d .a.aa:x hi.::! .i.ctcypst in gpo:j.~s, E"$E: g~-,"r 
copiels of correspcmdence i.nt2.i.enting "hat ever, some e% 
I 1'81 -- ghl g respeet..ed e)i*p~::6~t:? cm g ~ o i n s  Srwm the I,cng Is: m d  
akea r>c-:ga.~.rjed h f h  as o m  3.T Un.i.t~?(i S~,B~C:> befit 
ir:formcd peop9.e abe;u.t r?;raa.i.ns at tha t  ti.me, 

1.1~; t~nxi.l,.t kk1i.s f?i.eid 0s.' gs30i.rxs with a I.i.tt1.s p.i.4a.e 
d ~ i v e t - ,  They were stxce?,. frsmes , rathey. I.:i,ght ma . t e~ ia l . ,  - 
.?.' p-,ev~p O U ~  and a.c$k;~a:B.I.y 2,o~kled c2.ssel.y at orre buk .t 

~.e:r!e~Ser ilr-.i.v.ipl,g "Yke c o m t  in 7939 aand seei.ng $;hem t2aer.c 
ard having Colonel L,eedn I-ema.rk abocll; t % ? s m  as a rSe:'i-ie of" 
what; '.:ad 3ec.r~ there, They were 2.n e f f e c t  a. I..l.gkt access 

- -  
pie? -.o.,.rt along which Yr\, gocbdascl d:ouid gel and r s ~ o v e  orx 
add fl.,.?..s'n b o a r d s ,  I.f yo:j wi.l.l . ,  te: a zr5oin system, create 
opsnintzs %or p o ~ + ~ ~ i t y  oo t261.@:7~! Biher~i UP f QF 
irnperrneabi "i ?.ty, chhnge eresk 1-eve;. , ehange s'lope , and 
t h e n  sbael-XJ~ w i t h  surveys  whethappened ,  Wnd Re rnrl very 
easnefuh high t i .d~ : l . ine  stmrveys, and kepk records aT wha: 
he wzs do:i.ng arrd what happened, T haw? searched th~caugh 
t h e  rernai.ning archival  fi.les of I,eeds, H i 2 . l  & JewetVs 
mabert:ai. storage in San F ~ a n c i s c o  and I gust; sj.mply e a n T t  
find aueh sf anything. 

The City of Sank2 Monim and ot?!e~:., brought act ion 
again3 t Saraba Monica M a u n t ~ f . ~  Parit: Ccmpany aver those  
groins ,  o"r,~ers, assc~.di.ng th8. t  they had an advsrsc 
influence an I.:ittoral pPcrc:esses f n  Zanta Monica and i.n a 
co~prnrnise endorsed k y  %he cour t ,  which T th ink  
tes-minaked t he  l a w s u j t  s h o r t  0% a Jud:icf.al deci.sion, 
thew was a land e:~change Fet:~reen t h e  Santa Monica 
Mokanta5n Park Company ant3 pub1.i.c I..:mdfioiders - probably 
the S t a h  E?i,visinn of Carttls, b u t  I an not  cunfidezt about 
t ha t .  7:t incl.ildetl stlaratenl.ng oP m:ae and r8eraesval of 
sthers oM$hose grai.rrs and Mr. Woodaa-.d appa ren t ly  d f ed  
rlst long af ter  t h a t  because he dhsappsared from tkne 
S C C : ~ ~ .  Xn fc2~45, I am sure he d ied B~er:auae the f ina l .  
report of a tec'krnl.cal, comn?".ttee appointed 1)y She cour"r,tc 
cons:id@r all of &his, and a comaittee that. was made up by 
engineers 236 geolsgS a t s  represer;ti.ng all participants 
and interested partles,  and of which Colonel Leeds %:as 
t he  Chair~lan, shows Sake rep~esen t .a t l ve  of' the Sapata 
'i4on.ca Mnam".,ai.n Park Cowpany was MY, Wsoda~d to star.t 
with, $I:?. ~ ~ 1 3  ~"ep:I .~c&d by ssrnebody else upor1 h i s  ds%?.sc, 

-," 
i. ban*",kncu w:zerse those orbf.g:i.na:. r%corrk are, T found 
6 .  i. q 1- 
LL!,,, CT",RCrs 5.4b~*ary does have 3 copy of I;he f.i.na.1 reporl; 
of t h i s  court-appointed zcrnrciittee, but it d o e s ~ ~ t  have 
the? technl.cal. d a b  i.n J . t  on hi:ihaviia?r c4f , q t $ ~ ~ j . ~ " i ~  ~E;E: \,~ji;lS.d 
Se prZceResa i f  lac~ted, 



P am stil l  planning to go down through &he phone book and 
contact everybody 7: can f i n d  in it, i n  the Santa Monica 
Bay ~ o g i s n ,  whose name is Woodard ant? see ir I @an find 
OLE$ where they a m B  1 have found $he laeation off the 
carporate fil~s or the successor i n  i n t e r e s t  sf Santa 
Monica Mountain Park C8mpa9ye Those corpora te  f i2es a re  
Just t h a t ,  they donst have any tecA~xicaE data i n  $herme 
The man who back-stopped MY, Wuodard and sther 
gekae~ationv of engineers to tha t  company have d i e d ,  E%s 
sons were nut S n k e r e s t e d  so l T  they  kad it, $hey d i d  fiat 
keep i k ,  I don't know ~ha%'s become o r  i t ,  Bub tha t  w a s  
2 vasy in:eresting area; sofakc very good e s ~ % y  work was 
d o ~ s  and g& may be lost; thus far I havenv% ~ O F E E ~  1 P9 ",, 

There had been a ~wmrber 0% other  groins b u i l t  i n  $ h j s  
area, apparently $ack asound 1925, These as@ of 
eonsidera$le interest because apparently the owners in 
those  days learned In paat. how a groin works hy watckiag 
some rock peers along there and their ability to colBee$ 
sand .  Some real es %ate agent, t u rned  engirlee~, deei ded 
& h i s  was a pretty gocad wag tia brri ld real  estate ,  So 
grains were created with the deliberate intent $0 
increase the real estate holdings on the upcoast s i d e ,  
This gas finally s topped in a couple of l m d m a ~ k  l awsu i t s  
i n  t h e  CaEifo~nia courts,  which made i t  Illegal t s  
a r t i f l e i a l l y  impound pr ivate  l&nd beyond the zean high 
tide line, a d  also made &hem s u b j e c t  t o  damage suits by 
the i r  downasast nsighbors, 

One of the gpsups of g~oira heye %ha& ahow In many oP t h e  
text books is what is h s w n  as the B e l  A i r  Club groins ,  
1 have not been able to find a design %a date. They are 
concrete groins ,  sometiae t ak ing  advantage +a$ rock reefs  
and s imply  expanding on  the^, bu$ they  have wot-ked 
exeeedlngly well in providing a s%able beach wi th  a 
g r e a t e ~  w l d t h  $baa o r i g i n a l l y  exis ted,  The su rp lus  sand 
moves around and also over the t ops  of these groins $0 

main%atn a nsmal Litto~al sand  movemen& downcoast sf 
these g ~ o i n s ,  %omebody also axperiaented w i t h  steel 
sheet pile groim with removable boards or batons so $$at 
Lhey could con t ro l  the rate a t  which these beaehas 
g ~ e w .  Swie of t h e  skee;li p i l e s  frm %hem g~s3.m ape 
st i l l  %E place arid ape bad2y caransded %nd extr0ae10y 
hazardo~ss %;o bathhers f n  t h i s  area, 

Around 1948, the e i t y  and esrinty had adopted a mwter 
plan for $he entire s t re tch  a f  beach ~ l s n g  the S m t a  
Monica Rag shoreline, ax?#endirrg from about Topanga Canyon 
t o  Malagig Cove. Yhat ~l%zste~ p l s n  is included in the 



CorpsP 3each Erosion Control Study and we t r i e d  t o  
~ o n f o m  to it as much as we could in what the Corps would 
recommend as the b e s t  means of coarecting the erssf,on 
problems in the ama, 

SANTA MONICA BREAKWATER 
As remarembered by JAMES DUNHAk4 

The Sanka Monica breaha%er was $u%P% about 5933, 1 
recall L v%s told t h a t  o r i g ina l l y  t h e  S m t a  Monfea 
breahzker was the ffrst &a be csns%aucted of caissons, 
They were to be b u i l t  in S m  Pedro ,  tswcd aromd to the 
site, and then placed on t h e  botbow, When two oP them 
were in place, the toe erosion started removing the  
material frm underneath  %Re% and they  started $0 fall 
seawa~d into the seean, Theg gave up on $he caisson 
approach and decided to ~ a k e  I% a rock breaWa$ek, But 
before $hey had it. finished they pan sue of flmds, m d  
that is why it wm b u i l t  t o  rarinlam dianensiom and never 
brought to grade, 

The Corps was n o t  involved a t  a31 in the Sm%a Monica 
breabater cons&ruetisn,  Of course, we revfewed the 
e f f e c t  that it had on the beach in the Corpsv study, 

As remembmed by KENNETH A, PEEL 

At about the same time as $he Santa Barbara beach e ~ o s i s n  
in 9932-33# the harbor at $m$a Monica was eowsdrue%ed 
w i t h  Santa Monica Ci$y bond funds, Theg planned a 
detached breahater 2080 fee$ E o ~ g ,  about 2000 feet 
ofrshore, 1% had been thought t ha t  sufficient wave 
act ion would occur &a move &be sand past $his one also, 
but again it was demons%~ated that &his wasnPk so, The 
sand in suspension, ear 3 m d  in movement along the coast, 
with the littoral drirt from noeth to soukh, proceeded %o 
deposit E n  the lee 0% this breakwater and sagidly shoal 
f t  up and to b u i l d  a Beash f i l l  toward the  upaoast end of 
the b r e a b a t e r .  

The original breakcaater design called for  a series of 
eonopebe caissons filled with sand or gravel, I believe 
the Puget Sound Bridge and Dredging Company had $he 
@on$ract fop the hwbos eo~struetion, Who %he designe~ 
o r  it was 1 donp% know, 4 do know t h a t  when %hey 
ewpleted two or three of those eakssons in %he dry 
docks, the first sne m s  tawed to Santa Monica and t hey  
sat it on the sand before putking it into Its final 
p a s i t i o n  and the sand eroded ou t   PO^ under the end s f  i% 
and i t  broke i n  two, At tha t  time, MY, Hughes took what 
l i t $ l a  money &here was left a d  redeskwed the projeet t o  
psovfde the random stone structure $hat replaced the @aisaonse 



View Downcoast to PPzcht Harbor-Ocean Park-Venice (1938) 

Sa?-it~ b2onici.a Break%~k?.ter and P!er jl94QS 
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He d i d  thag as a prf vage individual, as a consultant P s r  
the  C i t y  o f  Saw$% Monfea, The i n spee top  on $he work was 
Dick Eato r r ,  

Morkie King, $he City Engineer of Santa Monica, may have 
the breahater records, 1 donp& believe he was the 
harbor engineas at $kaQ time, but I don" penember tbe 
man wRs was - I wasn8& too mixed up with that, just 
proximity Bnte~est., The c o n t r a c t  fo r  constsuatiaa was 
with Puget Sound wd 1 undersLood they  also d i d  the 
design but  I c a n 3  say f o r  s u r e ,  

I $hink t h e  Loa AngeHes District, more or less, developed 
$he facts that an offshare $peahates cauaed erosion just 
as much as one eonneetad to t h e  shore d&d, I n  f a c t ,  i t  
might even have been more e%fective. They were the  first 
ones, 1 t h t n k ,  $0 skart  t h e  idea t h a t  you could equate, 
through wave d f w r a m ,  the long-shore component sf wave 
energy with sand movement where you had no way of 
a c t u a l l y  aeasu~fng  t h e  rate o f  sand movement. You could  
get some idea of the problem, I think we pioneered 
%ha%, We pioneered the use sf wave diagrms in orienting 
harbor st~uetures and we started developing wave heights, 
or design wave heights, I %kink the Los Angeles District 
pioneered these, 

While Colonel Hmtes was still these he sen t  we on a long 
trip down the east coast t o  see the small esa%t harbok, 
erosion pro$e@&s, a d  beach development progeats, MmEe 
GaI.liw,e: af the Division Office and I took about a month's 
t r i p ,  going from district to district, and when we 
finished it, L decided we had advanced further in small 
boat harbor development and shake protection on &he 
Pacific coast than  they had on Lhe AkLantfs coast, 

h$ about the same Lime we were given seven or e i&t  
s w v e y  reposts on small boa% hmbars, PraeticalPy $he 
same year ,  we had hearings on beach erosion by the House 
Public Works Cornittee--subc?aittee on public works--in 
an a t t emp t  to go over %he beach ekosian g~ablems and the 
small craft hwbas  ppoblem, This  ~ e a u l t e d  in the 
authorization of the beach erosion program, and also $he 
de@is$on for  Federal par%i@ipation %n %he re@~eatPona% 
boating program, 

As remembered by (SMAR LJLLEVAMG 

My involvenrtearst with Santa Honica breahaker in early @ags 
was kathe~ linited, W i l e  I wa.9 a ~ e ~ i o ~  a& Berkeley in 
f936-3T2 1 think %ha$ e a r l i e r  in $h i s  record I may have 
ta lked a little bit abouk what got me started in coast81 
engineeying aspe@&s of aivFL engPnoering was my doing a 



3ca.l.a :f~:;i:,de.E. s%tidy <>ab two seal;. rria<Jie:i, s t t id ies  along gj 
two s the r  ;Ben of two p~obl.isuli areas, One being Santa 
Rarbara ghere we devoted rmst os our* time, and %he other 
t &A,> d <* Stsr;i;a Mon.l.zsa, We b u i l t  a vesy s u i s l i  model of Santa 
Monica" s31":('1?"3 arid w i t h  haxka !bicml..ca breakwate r  on i t ,  
2nd !~ol.d& tk?e sea +"Loor% ou t  ?2f k~artd m o r t a s  e x c e p c i n  ttae 
:3a"P-1q ,< ,, tha";, we knew had been wodeG ~ i n c e  the k,reah.aater 
bM,I'aY %. x ~ , L  T':l:>:;e we d i d  also i .n raaor$a.r i:nu"c: we to3l.ded 
they2 ..bout ari i~reil 'l.o~~r"ews than ",e lezl-rigfnaJ. p~sf":i."r,e h.ad 
a., 6 , ~ t : ~ j  bef13r-e tl3e breabd:et~r:1% was bu63.band thet; we pl.rnlpe:$ 

#ayes j . ~  obser.xfiyj :~zk.'v;ef-hey% or> fit:% In nrjr model. I t  
wo!x.~I..d prud~.?.clr;. the k4.rid r.:f' ac :~ r~e t imb : ; i  beh ind  t t ~ c ;  
Sakaa&iry~~te:> ar.ai"po:x $.ens r.apr,e;as ",wAd r;ownco;+-s l; r?.c)c ;,;he 
breakwaterb LhsO; had Seen ;,bacrvf:d in n a t u r e ,  We d i d  i$ 
ubather t~e9.1, ::onsidering Lhc ~ r i & d l . t y  OF the ernodr::!., zund sa 
my 3w;arexless oC Santa Mora%:>a kveakwater ::!id QP flew 4 t; Ma:-; 

affentlng the sea coast  began at a verty e a r l y  tj.mc, and 
",ler*eQops, 1 hayae watci.ned i . " s~ve r  t3e yt::ara% acd oSservr:d 
i, ts ; 8 1.~~,z..nbkkegr~,t1.m. ..: 1 :.\ad beer: aware for mom %laan 
20 years %Elat t h e  d e t ~ r i o r a t i s n  had go&tel"io w h e ~ e ,  i f  E 
had e s ~ r ~ e ~ t  infol-rraation at, t&e %%ma, l.t wss d i f f i c u l t  :"or 
an:ybady woorLang h is  boat then*@ t o  get mapine I.ns:rabawt2e orx 
it, 

Mar6e rbeeentl.y 1 have ioaketii, hn to  the h . l s t o r y  oi"' 5ts 
cons t ruc t i on  and knew smncthing of snne tugs  o r  war %*hat 
went on wPj2l.e i t  %as in c!meepl;j..~al phase, Col.ane.S_ L.,eads 
told me soae of tki3, 

W csnsu l2 ing  engjseer i n  the ."ireas +$kc 1 bel2eve was 
origf raaL k y i"~affk :c"a.nada and \$hose nan1e was T a g g a ~ t  A s  t ~ n ,  
was c?onvi.nccri tkzat t k n ~ x  way to bui.3.d tsrcakwater:r; was tl-.r do 
.it with precast cone-eke e4.anent:; t h a t  eo~$2,,~3, be I ~ R ! : $ E  i n  ;i 

g r ~ l s i n g  fiotak and them ir"l &dat;ed, tswed j.n'Flo ;ras:.31.!; ;i.on, and 
?2l@n .r;~nk on a pa-egased bed, and yola tihen virt.ua'f.ly gat 
i nrr. +- ...,.,,; ,a?)% p ra tee l i on ,  Be ~ a d s  pro-;.osal.:';, whi~;h  :I %hk3k 
WC^Ty(3: dsne as repkesent ing an interesk of nearby 
landhts ldess ,  and I t  might even have beet1 the Sanka Moni.ca 
Moi~ri%;ai.n F w k  Cwipany ort :me 3r" ::i.t:3 inter~~**c):I.:%k~:d 
earanpanies , %o b ~ i i l  d a S m a  kwnkcr r x t  Sarkka Nonlaa ~~s:i,.srq 

pr>c;oacvt r > . ~ ; w w , -  
,%.% ., .ar.;,.3,,t;n s y s  tern, It :$as sonsideroc&, aeco.-.i;d:lr?:; 

r l w s  pelc.:a:if?:$ :[. hd+$e p$ar.j, 533 ~ 3 . 3  p~j@ctr , ;d,  .fist 
I.one a:'tea' C L,ky E~;ciskessa of S;intz H~orzBca pa'ep:iwaed 
~:],.a>a ar?;_f ~pec~f'j.er:uLj (jui.. .;'or ssaet&in$ j"ird 2 8 3. 
ea~q:^pyr7&:~ sjf fl[f A:;hon * ;3 ""k .L - 1 6 , ~  3~ k ?ppp .. . ., '1 2 . 7 ,  ::+‘ L+ id? '2  

contpact 2nd 5!3e yjieccu ue2rc cf ;:cod s l .ae;  1 don$ t 
pensmbsr't tpiei?" (jixera~j.~~.!:: Tk~c:-y gr~::p$? tj11j 1 .i; g~~:e::::~hc?:).~-t: 
ic tile Irss ~ ~ g c . : l s : ~ - ~ z s n g  Ri.>ao!~ iIa.rbo?.. ark:n and fha P:j.r*sl; 
orze %;s,s t~w-rid tc,, Ss,rx:<a @<?~cIc:~ to bc? simlxl. in place, 3ut, 
3.3 t i ley got %hem and rasre p~.ep:?aFlng 4-0 arlrangs 5 bedding 
plznc of quarVr*y Rtane to :sEu;',< 1i.l; i,apon, ?.kc :ri..:3:$ r.:a%e iay 
arrd iiask was spproaekixlg an3  they  dropj-iexl %he t?:l.rn[{ tic! 



%Re sandy  bottom and l o f t  iQ there o u e ~ n i @ t ,  intending 
t o  continue &he nexk day, There were hinged skee l  doors 
on i t ,  the hinges running hsrizonLal%y so that those 
doors could be dropped down with %he idea %ha$ they would 
reach out far  enough from the base of %he pre@as% 
ssnerete s ' t rueture to minimize e~osigan pits around the 
base of it, Du$ for some reassur or anotkxet-, they d i d n ' t  
perform t h e  i n t ended  function, It may not  have been b ig  
enough; a% m y  ra te  there were great b ig  pits t h a t  were 
dug kheae overnight by the i n t e ~ a c t i o n  sf waves on t h i s  
abrup$ b a r r i e r  s$ t he  caisson" siiQtng an the sandy 
Botkom and the pits were unequal under &he base sf t h e  
@B~BB$BBZ; and t h e  next  morning when t3ay came out theve, 
% R e  thing had hogged over and had broken, Some way or 
mother they removed $he damaged caisson and abandoned 
$he conoep'c;, 

At Ghat point, they hired Mr, David Hughes as a 
comul tant  to come in and analyze t h e i r  op t iom and he 
demonstrated to the saQisPaetion of the city that a 
quarry stone breakwater would be better and could be 
gotten sn with rather promptly. This preceded the days 
of ra t iona l  desiga oP quarry stone mounds in the sea and 
iE was, in rac t ,  an intuiki~~e and "e~erienced basedw 
design for the size sf the skones, Later I learned t o  my 
surprise t h a t  Richard Easton had been assimed by 
Mr. Hughes t o  ac t  in a resident inspector func t ion  during 
construction of the S m t a  Mswiea breabater, I had never 
heard that u n t i l  about a y e w  before Ms, Ea%onss death, 
But. t he  b r e a h a % e r  d i d  get b u i l t  with Catalina Island 
rock, 

L think these was random placement rat he^ than fitted and 
%he intuitive s f z i n g  sr slope of them missed the mark, 
They p k ~ ~ e d  not to be adequate ta resist $Re waves that 
@me in t h e r e  and the  Breahader d i d  d e t e s i o ~ a t e  over %he 
years and it is in m advanead degree of deterioration 
now, That is separate and distinct frm wha& it has done 
6s the shore l ine  in its s h e l t e ~ .  The bseakeksate~ was  
conceived as a navigation faellity in W d e k  ts create an 
anchorage, P ~ i m w i L y  @ha& it created was v i r t u a l l y  a 
tombolo; it never joined the breakdater, but it 5s a 
major bulge sn the coast, It $rimered t i d e l a d  
a r w e n k s  tthat have benefited the purses  of m m g  lawyers 
and some engineeks, and still continues t o  be an issue in 
legal proceedings over t i de l ands ,  

The CLtp of Sanb Nonica, in t h e  early days s f  $h i s  stand 
acsmulat$on, apparently stilk w i t h  a caneern &ha& iQ 
created an achorage area fop them ?a$her than seeing kt. 
as an. asset $0 create more beach proper ty ,  tried t o  
dredge the  accmulation, They did, i n  fact, pu& a dredge 



5.3 t:4 ho2 e ?,ha@ ~a,:i:< t:xe?;a,y~t,~2d i:~ thr: aoct~a~i.j:j,.a..i::i. on +:.ifth .the 
intent k,i?at the dr*.$e;e wsjr~ie rarr,o.;,re i t t  break id;;y isgay Lo 
Eke wa'e;.erb do f";rrm a sand i;r-ap, sad ti.)en t:,rartsport~ s;?.r~:.? 
ijowncoasl whare i.t ~ 0 1 2 1 : : i  IY?::UZK? i t 3  t rave ' l  , ~ . ~ = : I ~ I L T  L.> ';Fie 
tcms t  - 3 l d e ~  L17,e :',ripe&:~s of" wav:.;3, 212 4; i.$ t i ~ ~ n e d  out, 3kl:inL 
-I A.L;,9tl.e .: + ' dredge r-ever :::?:;:id keep :.;p w i t h  the  ae<::ixm;~l.a'i;..ic~f;'i~ 
7' 

.i. rBemenbes s5:eing i.t si . t t ir ,g theye :if> an i.ss"bated porid 
% h a t  c:::.ll.drkt it* li!ai.ntairh m y  c~nnec lT, i~n w4. t h  the sea, i.f i. t 
r-vq<>i.> k I . d  $ 4 1  ., .., . c ?  l ~ a t  &%edge w3.s  reyl.;ove(d 8 nij;rr.ibc;i* of yc?;ar.;s 
ago an5 'L ~ ~ ~ p p d ~ i t : : : ~  it rt3::tn a 9 < : r ~ p  ~ j . i . l ~ ?  z',~~~et,~.bl",(a~~z l.f 
i.B: wesnfd spkst at; ;ma & ,Tapazmes;: .,,i:h:aXnlq ';:orEd Wax* 11, 

. @ * ,  SmnLa i;it)nLc:3 ilss an :n;esc&,i.r'ig , [ . s t ~ ~ y  rrf (:! 3 l;rl:xc$lare 
+ '.r -8 " 

... 
..,.-c,v wzai.3 crni..l.t tcs crea";e 3 izai..bor, %~n.sZ;ea.d caslsed 
heaoi; ac@r%etl.on, t h e  ai.,cre"i;.oi; beirrq ?.aoked kapofi 
vaa.iorask y as ara asse'id and  i.3 iiabl.:l:i.tfly but  2 . n  no gap d i d  
i6; create a very ?rsefu; :-iavigztfon feature, It j.3 3 

safe mchsrage and ~c.eaEPy 3e,veta has "1Peel1, 

Fu~ther down the coast 8t t h e  mouth oP 3aElona C ~ e e k  
t h e s e  is anokher coas ta l  c n g i n s e ~ i n g  aspect that pr-ecedes 
Mnrinn d e l  Rey. Z th2nk  i t  is one sf the  earl iest  si",es 
far a watae 3arodeL s t u d y  in Elis country,  1 don" 2,now who 
Colonel. Lceds a @:kient gas, but, kicxe Colonel p reva i l ed  upora 
them to engaga Psafesaor Zjczberfl~napp at C a L  Tech to 
esrmtruet a 3odeE o f  the rnouth o"allona Creek and 
ineorpoxaated i n t o  4t aoze works t h a t  had heen a t k e ~ ~ p t e d  
several. $i..mes, abcsrlai.vc:ly, ts create an entrance i n t o  a 
l i t t l . e  sl..augh bha2  was dredgec:! imned.iatc%I..g downcoas t Yroa 
Lhm r:ioi~t;h of creek, 'Thai, modell. 3tr.1iB-y csr*:"~"ied or1 
and certain iazdkcaLions were nrsted a2d  reporhecl rlpori by 

* Knapp; arid therr V.f.oitsb;lrbg :~l:~maa.~ssa.c:~~t?Ii a paraJ.:ei. ra,ode:.l 
s t u d y  xt~i.~:k reached rc~-,thsr ddif ferent  cilan@l!.l%fans and 
i n t e r e s t i n g l y  t h a t  was sne of the ez . r iy  b a p t i s ~ z s  2-n 
ezsastal engi.neerling o f  our goad f r i e n d  ,Toe rdaldwe'l'i., 
CaLdweil was the prinel.pa:k :.i.nves$Pgalr,or at Vicksbr;rg s n  
that and wrote a report w h i c h  ,I think s tands  F n  k e t t e ?  
ptlsit.ior; )..iith the  passizg o f  tinif. and t!~?ae grawtbi of" 
t ~ c h ~ ~ o l s p ~  2s we11 as his to r2y  of khat ?ocatLoxx %hark : l i z ~ 3  
Knapp s s t u d y  , 





5AN'I.A XIONICA RAY FRBE,;M'AY PISAN 
As sernrrnil~rrcd by WILLIAhf j. N2iRROX 

The F i r s t  projeek a$ in%eses& xas never b u i l t  hub .i% Mas 
a very Psnteresting strudy and rntach i s  available f'rom the 
reporsts on it, Drief'hy, it w m  dersived l k r m  nam i n k c s e s t  
kg dik CaL:I..l"ornia Highway Deparbment 1r1 Buildl.ng a ne.x 
pst*tilan of fYreebsay exterading f rssrs! Taap:~~ga C&?k:{on La t-he 

- .  aE the S m t a  Mcnl.ca breakdater, 'Cha.t area 1% 
quiLe thorough3.y developed and &he exis$rin[q coast hig3way 
i:3 backed by very  high skeep b l u f f s  tha t  are mzsL stzb3e 
and are c o n t i n u a l l y  exposed to s l i d e s ,  So, t he  hope was 
Z-;Q Fqs , i rita %hi? water and bl;iI,,d a :tew freeway, and. in 

conjanncl",f.-n w"_th It, create new beaches, possibly 
ad8.ti.saba.i mari.naa, and evaa qal iet  water swi!mi,-ag, 
Several s t u d i e s  weye made and the ac>st in%eres t ing ,  to 
me, was the first ser ious  ennsidel-alion o f  pushing a 
piece 0:'" shore seabralad inlto e x i s t i n g  3epth.s 04" as much as 
20 4"eet and d e l f b e r a t e l y  cseatf ng a psx~ched beash in 
which a beach with full surf and f u l l  LitLoral ds?ii"t 
would be se t  betueen an a r t i f i c i a l  beach and a rock d i k e  
i;o red?~ce %;he arnstavrt o f  sand ~equi.red t o  create t h i s  
thing, Furkher  deka2.J.s w i l l .  come out of the stlady 
:&tselE, but to me dhe nost  intrigning p ~ u b l a r n  was t h a t  we 
developed means, p a r t l y  th rough  mods% s t u d i e s ,  of 
ds$erm$.ning what would happen landwarDd of t h e  subnerged 
d i k e  and on the pepehed &-iea,ah and we f e l %  conf ident  ws 
ersmltl accommadta$;e the 206,000 auhi.s yap& pep year 
I.i.ttora1 r % r i S % ,  But the intriguing prabl.ern was: H~IW do 
ysta gs;l5.de khl.8 A.ittoral driP1; from t h e  na tu ra l   and beach 
onko &he pescl-led beach and then whha$ do ysu do :r.i"c;h j.6 on 
tkse other end as ft drops  off i.llCo the na'tul-aP water and 
na tu ra l  slope area again4 

The other  aPea sf interest in t h i s  general v ic j . .n i ly  was 
what l.s nor~ally known Lm the  ""State Highway Dil,par%~ien$ 
groi.n field.pP This ~ e s u l t a d  fsom a %a.exnentlous :7k"bd eof 
t h e  c l i f f s  skaoreward sf' Lhs coast, h:i.ghway. I"E;as felt 
t h a t  the s l i d e  na te r ia l  was so u n s t a b l e  tba% rather than 
sbenz_ove i.t, i t  was more desi rable  to de$ourx t3e hiLghs;ay 
s eataa~d several hr~ndsed feet, 

Thi s  was a I-ligh%~8y Deparkmsrat pro,jeeL $i.i% t h e  Corps o f  
Engi.raaars sf'i"i.es p~ovidad a %rent tlea% sP tcekanhcal. 
.inCorrrtat.i.o~~, arid technf eal.. rc!ys.i ew of [;heir co?np:l~t;e~"i - ciesigi * .I.& sansisted st' fou r  grpoins wPL~;IJ an aunt:i.f i ci.al 
beach placed between Chem so as to no% j.nterfere xFkR the 
norrial mavcwa~~ t  of .i.:it&orsl sand, And, agal.3 par7% of" the 
trick of th5.s was rick to crcace toe sevaye erosion bel13t~ 
the I.ast qrpl2.n. 'X%')li.s was :n:~inly dar:ie by an ord.;.na~-jj wa?i: 
ar*theagrsn des4gn, :i@v'ol.oping throi,igh consi.dcrlng 
pcrpecdicrnla~ Rorcos on a beach, the necessary npaeing sP 
t h e  gr6sl.ns, Pssm What+ t he  z2ecezssry 'iength ::>f" t h e  grr j inw,  
arad they were $~.li..l. t , 



Sand was imported from $he El Segunds sand dunes i~ the  
vicinity sf the Los hngeles In$@rnaQionaT A i s p o ~ k  and $he 
beach between gsoics was f i l l e d ,  We had a little 
adva~tage because t h e  downcoast groin bext"e;ed an aree 
t h a t  was already a rack revetted area, The groin f i e l d  
itself in t h e  uppep areas worked rim, There j% some 
lack of beach on $he downcoast %sea fo r  several kundrsd 
Fee% in which the wave energy is expended against  $he 
rock, but  then $he littoral d r i f t  picks up, and from 
%&ere an dohi theso bas been no ~ d v e r a e  e%.fe@% sf %his 
groln  f f e l d  and $he s l ide  area stilk sesb qufe%ly ,  

VENICE PIER AND BREx'aKlVATBR 
As rersikentbered by jA-MES D LINHAM 

One of the things %hat caused %he bulge at the Venice 
pier was a rock rubb le  breahater  that  had Been b u i l t  50 
or TOO feet off t he  existing ecd o f  t he  p i e r ,  It was t o  
aI.low boats t o  come in behind it and dock a$ the end of 
the  p i e r .  At the time it was built I% was about 1268 
feet from shore, X t  m9 about 600 feet Bong and parallel 
t.0 %he beach, That pier had been put in about 1900, and 
the breabater ,  I t h ink ,  about 7903. The bulge greu 
rather qu i ck ly  and then  it s t a b i l l  zed, 

After- 40 years there was no mope advance of t h e  bulge =d 
appa ren t ly  l i t t o r a l  d r i f t  was bypassing the  akea without  
m y  d i f f i c u l t y .  T h ~ n ,  when $he Ryperion a a ~ d  dunes were 
leveled  for t h e  Hyperion Sewage TreaLqent P l a n t  and the  
material placed along t he  shore, i"b;dl.St the beach out 
about 500 or 600 feet, and almost imed%a$eEy a tnmbols 
f o ~ m e d  behlnd %he Venice breahaker ,  The pier had been 
removed La the meantbe,  but  the  bfeakwater was still. 
them. This gave us a clue as t o  what the  keka$fonsh%p 
sf bseahaker length %o dis tance from shore must be to 
pr2event PormaQFsn of a kambalo m d  %o allow l i t t o r a l  
d r i f t  %o pass, Later on T w8s $0 use  t h i s  r e l a t i o n s h i p  
Pa? desiwing a temporary breahater  %or off-loadl.ng the  
%eQmpods used in constru@tin$ Rincon I s l and ,  At that 
time the county i n s t s t e d  t h a k  the  tempo~aky orf-loading 
s%ruc$ure must no% inte~cept I%b$oral d r i f t  because 0% 

the $m&a Barbara Warbar emerfence, 

This was Lhe beginning of t h e  development of t h e  theo ry  
sf crosseng wave arthagonals behind Sseahaters as a 
pesult of d i r f ~ a c t l o n  as-ound ' thefr  ends, I reasamred that 
sand would sS%li be moving dur ing  t h e  storms where t h e  
wave energy was rediiced t o  a tenth of %hat it was at the 
point of inefdence,  or w h e ~ e  t h e  wave height  would be 
about one-third cf what i% was at the point of ine fdeme,  
If it were reduced any more than that ,  "c;hsre wsuld no$ be 
sufficTenk enepgj during s t o r ~ a  t o  cause Lt $0 bypass sand,  





This has recently come up in a nmber of eases wheke it 
ha% been questEoned why this should be so, The ma9w 
keason is t h a t  &he wave action that normally moves sand  
along the beachis  caixsed by the nomal low B-B,eSgh$ 
breakers t h a t  oeeur alwast d a i l y ,  whereas &he storm 
waves, with about 40 times Lhe enekgg, e m  sLf3.L transmit 
enough energy at %he K = 0,3 crossing pa in t  t o  BOVG sand 
p a s t  &he p s i n %  oP obs t ruc t ion ,  

I nevep d i d  p ~ b l f s h  a paper on $he p a ~ t f e u l w  point, but 
it has been quest ioned and reviewed, We used the same 
p r i n c i p l e  in %he design of $he Channel I s l a n d s  
b ~ e a h a $ e r ,  and t h e  explanation l a  contained in the 
"Basis for Designw sf t h a t  stru6$wes 

MARINA DEL REY HARBOR 
As remembered by KENNETEI A. PEEL 

kt Marina d e l  Reg, $he hwbsr, as ss%gbnal ly  designed, is 
q u i t e  different than what exists today, The location w a s  
changed, the  $e$t ied chmnei d d e n e d  from 908 to laOD 
feet, and the rock rubble slopes at the basim changed t o  
vert ical  ~ 8 L l . s ~  As o r ig ina l l y  csnstkusked, large waves 
entered the entrance, caused a great deal aE damage, and 
requfrsd Eater csnstrustion sf the offshore breshater, 
which is probably a good th ing ,  The sPPshore bzneahaten? 
%hat was built &s protect  the  harbor entsmce also 
intercepts the sand coming down~oask and keeps it su$ of 
the entpanae ts a considerable extent, It faaili$at@s 
S y p a s s i ~  the sand, I don't know how m a g  times, if any, 
they  Rave actual ly  dredged that. sand t r a p  to bypass the 
sand, 

When we first put %he jetties at the mou%h of Ballsna 
Creak, they were having a veky s e ~ i s u s  e r o ~ i o n  problea 
domesast from tha t ,  A wsovie stavs had a big house r ight  
there on the beach and mved  i% %wo or  three times. 

As remembered by JAMES DUNHA 34 

Tlne beach esssim aspeck of s t u d i e s  far Marina deE Rey 
and Redondo Harboss s%eas P F ~ W  %he l a w ,  I fssget wh%$ 
year it was, whkch stabed %ha% wherever a new harbor %a% 
ts be aons%ructed, t he  effects of' the pss$e@$ive 
sk~uctures at the mouth s f  %he h m b o ~  were to be s t u d i e d  
and their p o s s i b l e  effects on the Beach to be da te ra ined  
far  a distance s f  3% least 40 miles on e i k h e r  s i d e  0% %he 
harbor, So, when we skudied  Mwina ds3 Rey Harbor, I 
prepared the  shore effecks study, It also fell my 1st to 
design the entrance to Marina dsl Reg. Because %he 
entrmce gas t o  be pointed d i r e c t l y  offshore, it wsukd be 
catching $he brunt of t he  nave action thak came En from 
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r?or"i hal.lsna. Creek j e t t y  snd t3e csnst~uet ; isn  o f  a new 
n a e i g 3 t i ~ a  jetty, 4080 f e e t  ts the nor th ,  The general 
concept of d e s i g ~  of these j e t t i e s  was t h a t ,  9ecause sf 
Lhe align~ent OF t h e  coast, they we?@ extended alraost 
dipae2tl.y f ~ ~ r t e :  the p r e v a i l i n g  w%nds, 8ecanse %he %rmar%.na 
was  bePng designed to a.cccs:&"%sda$e 6008 boats, and many of 
these sere  t o  be sail bebaats, a wide entrance was designed 
La per~lt ";he sai.2, boats  %a ?lave adequate %ackJ.ng 
di.stance to work t h e i s  way out Lo sea, 'This again, l i k e  
kos many of the  old p ~ o j e e $ s ,  was a aa%ter of h s k n g  $he 
des2.g~ o f  arne p~ojeet upon k~ow2.edge g ~ i n a d  fron t h e  
o t h e r ,  The NewpsxQt j e t t i e s ,  w9ieh were about 76C fee t  
apar t  trnd b r r i % . t  i .u  193!4-36, had worked vePy wo:il, In 
~ Z P T E ,  t h e  Y-!.~si@lt Bag Jek t i es  were @car.istrn@%ed i r a  t h e  
ear ly  1958s abou"l666 f e e t  apart <wid, w i th  %he del.ays 
c%us@d by t h e  K o ~ s m  war, r ea l l y  had no t  had 'b:j,.me ko be 
proper ly  w v e  Cested before we p~oeeeded u i t h  &he F%u5na 
deL Rey -:ettfes, 

?he o ~ i g l n a b  ? W i n %  d e l  Rey, designed by the Corps oT 
Engineam a& as approved by Coragrsss, ca?;Led f o r  a new 
p a i r  sf mvigati .c?n gekkies a'rsout: 730 feet apart 3 0 3 ~  1C@3 
fee t  ~ ~ i ~ g b t h  OF the 7 3 ~ 1 1 . 0 ~ ~ ~  Czigek J~t,?:j. 29, T& "- L;,.:~v~ ~ A ? , ~ , D Y :  
&azr,?nle:k ~ 2 s  to $e ~l.sy~;or*We-e. r;&w tbak ppesepatly ec?,xf.stj8njr 
arid wnz kc enbe? 1253 a lasqe s%9.13.$ng bas in  Y A ? L ~ %  2- ${vY(~:& 
d@p-j. 9f pevetment vhieh : L ~ ~ * , ~ l d  ;3230~11 ~ 3 ~ e  $neg~*g-y~ 
Hewever, >i;hcrne weFo :3~ae poLf%Eeal @roSXems becsuse cf 
r y + x r  P J ~ - . J  vm.ae ,;r, .i~s C~$tznt,y ~>t~ner*st i ip  of t.k:is ;i;r.e;iap and a 
<;e1asul S - n q  eu:c$aeer* h<p& $y t'le C o l ~ n t y  pr+sseny,ed an 
a'Etepya;a:;ijr~> r4.e:;;: grn ckn. .~cee;jir,gd by ?,ha Ca.p~s  i,>T 
r;',<<, T.; ..,." ,$ W%q (-hP LC.?-+- r. 
t.~~..i;---~ ,.,.. 3 c;:..bl ..... nr<.i=:k.L~z ~f %he ~ Y P S ; ~ C ~  z y ~ ~ t  of 

;jeL " o y ,  i,~ie,'~,i~.o;~ cct.t:$icvng of ti.,c+ nsraf;,h 
jp+. ML*ui.$ c . ,  of Fa'iions cj::es]s gi", tfje so l l t h  j e t & y  0.r &he 
@wtp&rn@e chsdfipe:i,, bhe " ~ Q Q Q - ~ @ Q ~ . - V - "  ,+I s*" ,~:c~--@&;~~PB~E, ;irid t ti<% 
elght basin9 ?,?1iat p m s e n t l y   xis st, 

I admiaistesed eke dredging esnt~ac t i  on thi25 jcb,  xhich 
cans3.sted 04" a t o t a l  of s o ~ e  12,0'30,080 yards of 
dredging, of wkick~ Tp 008, OQB were the Csul-etyts 
respsnsfbj . l . fky,  They asked us $0 accept t h e i r  f ~ n d s  and 
put. I t  a11 :in o m  large co2tk*a@t, The b:!.:kona Creek 
eharme8 aisn had a large sa$ of tide gates,  which 
suppl.i.ed ti*dal. water io &Re ~ x i . s $ i n g  Venice ca.na% 
project, 1 s8w whcm we ccxLd take advantage of t h i s  and 
reduce cos t  eonsl.de~abl.y by having t h e  cowrnerctnia:k. dredge 
drre?dge its way i n t o  the entrance btuesn &he newly built 
j e k t i e s ,  and then replace the  sand beash, and use the 
t i d a l  gates t o  c ~ n t r o l  and %over t h e  w a t e ~  l eve l ,  This  
enabled the County t o  go ahead and braild the'.'iua colackete 
vertical w a l l s  in the dry. Tkis hooked l i k e  a good idea,  
f stil l  t h i a k  A$ wzsP bee23se it saved the  County several 
h u n d ~ e d  thousand d ~ K l a ~ 3  i n  t h e  cost a f  eons t rue t ing  



thesic;. il\,rJt.<he:ae:;. 'Iawever' 5 "c,.neant t!xa.b we ;3iy*e<iz~d 
almcs'l; t l l@ e n t l  re 72, GOB, OU@ ya.rds wi thont crc.p<?~%kerxcLrrg 
m y  aP t h e  e f fec t  ol" t"; eoseac upon these 5.ater:ior 
bas in s ,  Secause car the healry p r e s s u r E  and ~ l e c d  fa?? 
:%ddi.ti owxal s:l.i.py.. , $;he% Cohmky procc?edrsd xi.!& tbe l rn 2.c:~ i : i  P?P -..? 

pr9ugv.a:n ;v:d 8z.er8;ri.t'ved t w o  of ::.he I.es:;ses La gn ah@:ad a n d  
n,tsras%nnixe t floats and r:ther" s:.xppor4"c. a t t - u c t u ~ c ? ~  i-ri I-,Ple 
firsf ",wo ba.si.ns thak had See3 compl.etet..! pr:,i..or to  :.he 
open i.ng of' t?:i.7; ~:~:B,YY~YIc$ ek~annel., S o ,  If-, wzls not ;mt.HL 
the dredgtng was a"8.most csxpleted m d ,  na a !.;xst efPo%"c--, 
thc dredge rhe:noved the ::and Seach across -sthe entrazt~?ec 
ePr.la%nel, and dredged  I "is way o s t  ts sea, thzt t.1l.r: f t~2 .3 . .  
effects of wavr; ,actisn c:;.c;rz'ld k,e &;laer+veZ iaparj f?ar:;i ns 4cs;;I 
Rey . 
Tine resix:i.ts becaw 8ppa;l'srat v @ ~ y  ei~r*l y .In Arigrrst of' "g963. 
TI:.@ r f i~r ina  r3eoei.verl .!:*he res:id~.lal. of a South Pac.-;..P.ic sr;i;oran 
srld wq mted quj  te severe wave ackion I.nsfc3e the b a s i n ,  
p'iasticizlarly in Basirm W and B where they weye s t a r t i n g  
esristruc t i o n  oP s l . i p s .  1: t was ~%ea%ised t3at some thl.ng 
- Y P  FNCL.: er wrrong and we pro:xeederl ka csYtr*r;t. I.ooleing at t h i s  to 
see ~Lca t cot.-r*ec"L,.ve ac ti.m ccul.d be Laicen, We cB,ec!-de~j , 
bast:c? on hydrau:ilc rriczdel. s%-,l.kci?.es at W!SS, t h a t  t h i s  
@Tiar:?ic"i was 2:xst  :;no wi. de to provl de ?idequate sl~e.'!. t e ~  
i n s i d e ,  An Oc".;bber s'r,srxm prxt the firri.s;t~in,g to~tehres on 
on* fi:ld:!rags, There was severs damage to bhe cxtE.st,i:-~g - " 
s..i.z~s, ssae weye destroyed, and 12-Yea% waves were 
experienced 5.ns:ide thg-4 s,'.:ar~r:el. wFj.erne the present B:e,a%t 
Guard :sT;aLlsl $.a, This r e s u l t e d  din a temporary shutdcswn 
o f  t h e  ?iarbor, s aerie3 of %at ;~u%ts ,  and a great deal of 
emergen?y F ? B Y * ~ ,  to ~ka;aj.gghten out k h e  :~pi.t:,x%t!.ori, 

We i .mned:tately went t o  a h y d r s ! ~ l l c  rsodel. at9:idy o f  t5e 
en t i r e  h a r b o  naat '"$lesRsas-g am% sarae up w i % h  h-ic; or $?rarec 
pl.axs t:, r,orasar;",t%iis r:nnccep=.tabl..e wav,e a n t . i o ~ ,  ,Cine plan 
was to py2.r;vl de s~kf fl.ci;.ent ;2.3~0~bj.n~: a~~re8.3 i zside the 
4r.arabor. "; u,bsorb t h i s  c;?nergy before St rear;he:l $kc? z l . j p s ,  
Wrae%&le~ pl.arx wa:s Lo coiistruct an sf+f:zhsre br*eakwal;c? 
across the .;ntra?~pl?e o:i'" s u f  f l . c l e n t  2 engtE-~ tn p.pzk?wm"thi 8 

wave sner[;:f f ro:g diree t;l.y enler*i ng the harbo.~ ,  The  m ~ d e 2  
wayk p~sceecie? 2n:i iz: s;as detsr~?l.i.nec?: cbn3; t h e  sol,.ut.f-:ns - were a,bou"l; eqmn:i i n  ~ c > : ? ; i - t  c : g : ~ p t ,  t):~: ;;ib~so~hel*:3 :.as.: d e  
wola':' :l 3%~:. .i-,eqi.~j.pec$ penc?.got<.3t;,j :$.g a n;jfljT?ey of@ ,E",aixn"..y 
:t?:.:ases 2nd wo2l.d h 3 - g ~  been 2 very eypap;sjiz<: ~ ~ r ~ . ' ~ p ~ ~ '  - % ,a..~s. a $0 
+. . .Li~.  t. ., 8" ,-st;rnty, p?.us -2 $; w:>u;.<~ n::t :503 ve?d Z;he p ~ ~ ~ b ~ . ~ ~ : a  ('i? 

::q?Veye waves j.fi ";he e:-,tpap,ce \.~h:i~h, :j.nc',.ijenl,a91.y, ;.la:~c 
:ilso nol.: expcsje-lced 2.2 ";lasson Pay 2nd ;2rpe 
;:ppseql;j 'i! a.c?.ls:j :la . ". crr,-ccy%n f 9~ l;bei p g~$ty:l:~~!p, 





undertakzn. We ~ J ' B ~ W  L7lZt :afit:Il Lher*c? Man rnnlor qa*cawt,h 
~ i t ? . ~ i . r ~  ";.e haru3c>r", we d i d  not  hzve l;ta provl.de for 6WiJ 

1; 3" % ". ... ? - <i"i i c e  So, I p;.lir o:" stcei sheet n."! l e i . n t e ~ i o m  
jlr;lttf e ; ~  werne, (j.esj.rp,ned anif !:;r;nsta-ilcted by t h e  Cil.iunty t r . ; ? . . a  95.k la" A 

c?"n sver.l , .%pping enirrance t o  :$t-j.ll. t h e  :ea.jorb wav? a c t l ~ n ,  
ar:.d at the wane tlxfie, :have :2 amall {300-ftr&) egtpar?<:ci? 
wklich t;h% r$x.i.xt'krag traff C:CUIC: : ~ 8 6 * ,  Th1.3 w~>pkt>;j 

qi~:i.koe XC?:! .~ .  :m:3 pe~mittcd fi~r%&lez* c:ieve:.o:ment of 5 n t e ~ j . o ~  
fac.il.l.t.ir;s iIt".iie t.he s f f s h c l ~ e  ".,r-cakiq?i7 ws.:2 be:i.np ..i 

cnnutr;az!;e':$, 1 1 ~ 3 1 ~  0381:pi.:~k,i,r;:l OP ki:c? ~ T f s h ~ r y :  br*eakWai;;i-'~', 
t;kit;sa ;$tee]. sheet p i X c 3  ;jt-$&$.c5 ,$%:*<? p*@%.r!:)gi~zds 

.i,.nt;c~esti:-~g c.,f"%h.s:)r; ef' ckj,{.s pr:)bl.em V Q ; ; ~ ,  3r C O U ~ Y ~ ,  ::i 

ser..i.es 01" ;&a,jora '1;3:d3ili % s ,  @,4a,~~ed $i"th$ l"f~c5n; d:j,.:;ect 
d;xmage or+ :"ram loss of I.ncf>n~c> to %?he lessees i,.x?s%de, 1.i; 
had b e @ o ~ e  0 b ~ i o u 3  & A P o u ~ ~  the 3%~cig $hat two desfge 
changes had esnt~f.bufked to th4s prlubl.em: one was t h e  
extreme w i d t h  uf these yaralle?, j e k t i e s ,  and the second 
was the  chzr~gc of design o f  the i n t e r i o r  basrihn walls to 
vert.Fcal. cfsmxrete walls. R e  qwes t i . s n  that was 
c o n t i n u a l l y  b e i ~ g  asked was: Why w a  %his no$ %odeled 
before it was b ~ i E $ ? $ ~  1 had j u s t  come into the Las 
Bnge3..es District 2nd w%s ct-anceraned with beach erosion 
s tud ies  a"r,tlz t"c% t.&lai; k h f s  des ign  was ~ceepted by %'Re 
Corps i n  1356, In 1958, P tsok aver and oon?lp:leted the 
prbojec%, 

In revl.ew, i.t turned out khha  tthere w s r w  real1.y t'lzree 
engineel% 'uasit:ai.ly i-osponsibLe fur t;.;l.;sis modifdsd  d e s i g n  
o f  Xarha dsl Rey, Orre was the eoxrsultant 4;0 t,he County, 
the s-,exx.m% was %he Corps of Englnear-s man i.n ehsrge sf 
coasta2 englr.neear.ing, and t h e  third s.aas an arrginecr w h ~ ~  
represented the bonding eom%:my %hat f loated % h i s  

COO, OQG band issue. By t h e  t l m s  t h a t  t k x i s  becam 93 

po l i t i ca l  and 9eg~tl .  fastball, a l l  three of these 
gentlemen had d ied  and L was Pcft hold ing  the Sag, On 
re?v:i.ey' of av8flzbke P ~ c , o ~ * ~ s ~  I @811~7kd f$nd i-,s rsasc3.n 3% 

a l l  why n mcjdel. stisdy had been made, or $0 whak 
extent  i% had been seriously ersn:;id.~r~ed, But, % t h i n k  I&  
d i d  provide a major eontor ibut8sn in Chat, f,rsa thcrc on, 
model s%u?ii?s o f  %b_h@se srnai.2. @rad"t harbors,  where tkley 
~ e a . l l . y  are  bul.8 t i.n m e  ope.~.at.L~ar iind :",nn'8; h a w  ",.me t.:.i? 
gr@d and bc c?buer~sf l ,  sat a I::crps ~f Eng%,neers po?..l.cy 

? ? Y r  &Elat , as Ge-;.nerbal Wi..l..ssn ;wi; i. t ? 3 r  xon xl.i.1. have t h r :  pxrve 
!;{) gj.; why yo!; gj.'i.i. D.Q@ ::rode?, ant::. sf' &!lese 2lar.bo~s ",.n ?;he -- 
Eut anre . 8t 

f vie,@ coarstraactj. on (3P t h e  cjff zk~opr? i-,r8c;akwe.t$,?s, tk?c?a h a v ~  
p rc,y,,i ,.x yay, .~XO :fiajer ~ : n g i ~ ,  .~:*i.:blee.isa a$ t4ar'irra :1@1, :ley. 

a n d ,  i.nt@r.es t i n g l y  enough, the i::?:ti.sr;:.!.na:J. "... f f.nd.iz~&s c;f t he  
sh~rk@Z.irae studi:s tind ,sccrns trrir:$iun 04' t;hs-: "Yi*aw*i.rra. <:?e:i., 
'19 :.it;> ..T1l Jc"itps w9r.e $ha&, i"i;mld pyaov-jde 23 o b s & p l x ~ c i o ~  ";ac 



:I.i.&%~r*r?~l cjr.j.ft, w;as ~ar t : !y  t ' i . 1 ~  yeasor: for gu","s;i"ig 
3,008,000 yards oP t h o  dredge6 exesva%.ion nster*ial an ?.h~ 
beaches 2r:ioxrrcoaf.t k s:?. 3% t,a afi t i @:i pate the e%osl.on c;.~k:sed 
tly these f21.rtexlsive jet';;;i,e3, 'rhfs h p - ~ + >  ,., ,fZ ,,, !?i:&'5. @as 
anl;icip:%ted $0 suppar% %he dta%~ncoast b ~ ~ a . 6 h 0 ~  fop a b m k  
20 years, ?.'he 20 yeass sndp>d j.n $982, b u t  the?<:+ appeai*s 
t o  52 Y;O s e r i o : ] ~  cl.?rosian 0'" $f:,wn@sast beacE..)e:; 8% i ;kr- js  
t,ine. ;' t"pr;.i& ssmc ra-:co~r::ir3erat;ii3~ i s  needed 3.r t he  
rakes .1,iCtia~.a]. dr:i.fi, j.2 the Mal-ina d e l  Ijey to Redo:?d:s 
a r m ,  !~:?:;;;l~~l-:e tag are not get%:i.ng l 0 ; 3 : ' 1 ~ 9  rim &h8% W ~ , ~ P B  
:,In -a, .; . l r , 4 , s ~ . i  .. . d- P- ::I ~ %?1i.s arkea wherh khi.3 design wcsr*k was being 
done,  $a<::< apot,~nd 2950 7355. 

"3% 3.kaa :rari.es of st i . rdies I n  tkbe Santa Wanica area broughE; 
i ? i e t  anl;",lzev' i .pa.te~es ti:pbg p o i n t ,  In natiwe, overm w2.m h..2,7.. 

of" the % r t i f " i @ i n . l  sk~uc%ur@s I n  8;Qs Sa.nta Manics Bay 
ares, tile beach 2.s a f"ai?%y u n i f o ~ m  Beach, B~.rt ,  the 
El Xag~rndo p i e r ,  or Standakd Oil Loading p i e r  as i.t is 
krkcsm, gas cer;struc&esd a t  &1 Segundo in the 19203 and 2 . t  
al-mys experienced some rather severe wave candi.tions, 
ThFs was no t  f u l l y  ~ n d e r s t o ~  u n t i l  the wave r e f ~ a c k i o n  
stud3.w were dsl%e 4.n the lal.,e 19b0s =arid ear ly  3550s, 
Frxa;., these it was found t k a t  it was probably "e;e worst 
place ~.LI bui2.d a pier al.ong khs errtire al-ea, It 2.s xn 
area sf wave coneen t~a t ion ,  u n d e ~  certaln cond i t i ons ,  
which car1 pploduce waves nearly "swice the heigh"&F 
ariywhere else along Sang2 Monica Bay, Th1i.s wars 2x1 par.& 
e o n f i m ~ e d  ~ t ~ e n  &he Corps o f  Engineers es tabl i shed a-cl 
experimental. wave garngs on t h e  arlci' af t he   pis^, which 
operated. B"r3rl?m abot~t.  1$Ii$8 t n  1951, when ther+e was a very 
severe s t c~m,  and the last gauge reading bcfsre the end 
of t h e  pier and the gauge vas des t royed ,  i nd ica t ed  
79-Tsrat graves in t h a h a ~ a a ,  These l.arge waves c m  cause 
seal problems on stsuetrarer, but, t>:aeca.~ssa they arae r*aLher 
Fr~freqwent,  &hey do not; have rauch affect upon the 
csraf"ig~~a~at.iss of' the sandy 'Qeaehes and the ms.vemes%t or  
l i t  L t~ r a l  Ft 

T1.r~: Beach l:rc;~sion Board .:I..craned 11s a step-resi.sttxnce wave 
gauge in i9B8, and we pu& it out at the end of %he 
El. S e g u ~ d a  p i e r ,  We had a man fr'om Standard 0:i.l. keepfrig 
Lmck nf i t  swd changing tRc Lapes, 

I reviewed some of khe tages, ztnd they %hewed 2:-fnat- 
.. " !-sigh waases . .1. cozlbdn9 k bel.i.sve tblf.s, bseatlse no one lxaA 

seen waves t h a t  hi.& ar~ywhere al.rsr,g the Pacific Ceaat, T 
asked t,he :rt:3az &Q Let k:.:220~ the rlexk t ime %hey were 
occurrir?g 2nd he d i d ,  T wwent dow~l aivsd I 9 9 ~  t h c a  wl.l;h I%Y 

swn s y e ! ~ ,  Nn.L orzly t h a t ,  ~ z x % ;  some3 O? them wer% EIP,UC~$ 



m3 higher  2% far Lkcer sfff skra.r.~;, t.kre wave:,.; weri; i -i.mri.P,nY% 
2.n height by Q?re QcpbbFi at w3i9h t h e y  ~el-t: Sresk"Ln8 ar:ri 
appcxrent%y rxa.vss ixp 9 - , ~  $:klaoul; 30 or 35 feu!; k4er.e cxeitr*r-Ln~ 
5.n ",ha% &ma and r~{>ral.lex~s else along t he  ~333'~. A g a i n ,  we 
wera"r,~a,r:k "; calap re f rac t i sn  diagrams and Z p,~l.s$$ced khat,  
a:3 t h e  waves Brar)m the wes"r,c%~e 2.n ra~itl~ p~r~Eor6s  :JP t , ~  
alm~at 75 .seconds, which ua23 aSoi~ t  ;;ha Longest pcrl-iod we 
had d:"b.agrnimed at the ti.me, the% wa% ecl?n3l.desabl.s 
r;onveragc:nec:: h4;, enoupia f:>o accot.irxt fsr the:..;@ wave,.-, , 

ckae::x.ed tihe pe~lfcads nn $;he Lapm and we f'sund 
tha t  %;*hey were 47, 18, ankd 'I:J s~condu  - s: we mcin 
pefr*acbion diagz-ams f o r  l;h~se perbc)du arid we os%.ns ;~p n i t 3  
;( f ' a~ tos>s  of abrju;"; 73.. 8, ??:%.a wcsai:J.r% aecnrr.n'i: for the 
des t r*ac t i sn  of* absjxt &gb Tee& ;2r  to&e ouCer8 end of' %!>,a,$ 
piera  i n  t h e  :920s and 193Qs, beyond where we ac tua l l y  had 
%he gauge. I n  t h i s  am%, t ? k @  nuke? end, t h e  pier %as 
icswgra as they  figtired ",eg ware oz.zt and  beyond vj;~34*e any 
high  waves would peak u? 2nd break, st? they had :kciwcred 
&Re h e i g h t  of the  pier and it was washed o u t ,  

One of %he t h i n g s  klria?; was no",icd di;a our s t u d i e s  (0' 

Appendix 2 s f  the Corps of Sngineers Beach Erosion 
P l,r;ntr*cr?. SS,.ercg) uas %ha"cin ce-t%i.n arseas there were 

bulges uP heazh wherever a nuaSer nf pi.lings 5ad been 
pl.aal;.ed to sxappor$ pier's, Labera on 1: had the oppsr t txn i ty ,  
t h r ~ u g h  work xwith t4.1fi Skate sf Cal.j.forni.8, to rsevi.ew the 
pec::isds of this alnaa back th? ea.r ly  *i960s, and xi.: 
f ouad kkat  even baf ore the San ta Mon:lca b h ~ ~ ~ k e ~ ~ a k e r *  :gas 
b u i l & ,  Chs shoreline at the base of' t h e  Santa Monica p i e r  

7 l l i  Piad ~ n s v e d  o,:.st abotrt 26(! Tee%, i.ne same khing had 
~ c c ~ p y e d  3, the  bpbr;g of Verr.i.oe p ie rb ,  We rsasc;:e? t h a t  
d . . >  ": 
I,j:x.r:: m r . ~ s t  pe~c l , t  3f SO m:,!eE wsve encyqy !.;e:"ig 
taken out  by turbu'1,ence eaizsed by the p i e r s  * 



that ser>ve:I a Butadgine s y n t h e t i c  ~ubbsr p l a n t  that had 
Seen b u i l t  w i t h  Faders% money dur ing  U o ~ l d  U % r  $1, The 
other one was on a pile-supporked p ie r  %ha% was also used 
by tugs  and vesy small tankers and related to off-loading 
and on-loading of petroleum p r ~ ~ d ~ @ % s  OY" of er~~de oil fay 
t h e  refinery t h a t  was on land a t  t h a t  loeation, Standasd 
O i l  was worried For Pear the sand from these fills would 
move domi 1rs P i t$or%l  trampsrt and damage their incake 
f a c i l i t y  3y efthep engulf ing thea or del iver ing  suspended 
sedi.ment to them t h a t  would be unaccepkable in their 
@so4 iwg water process f o r  their reffnesgs So, 
cosperatdveEy, t h e  C i t y  of E s s  Angeles and Leeds, H i l l  h 
J e w e t k  f a r  Standard $il Cm~rapany, w i th  sbaervatian 
p s i ~ a r i l y  by Jim D w h m  who u s  wikh the Carps of 
Engineers then as $h@ir Beach Erosion Engineer, wan% into 
a series sf studies $a obse~ve cursent dlrec%%on and 
exten% sf susp@nded sand i z  the  %it$sraE zone, 

A s a d  sampler operaked by eomp~essed gas had not. been 
devised,  H think, at the Beach Erosion Board, bat whether 
or not =y of then had been b u i l t  POP use elsewhere I 
d o n q t  known. But  ~e b ~ r r ~ ~ e d ,  or Dunhaw borrowed, the 
machine shop drawings for them and Standard O i l  Company 
had sevepal sf the% naaade and the Ci%y of Less Awgeles had 
one or two made. It was a device which could be lowered 
t o  ,my plane  $ha$ gas sf Lnta~es t ,  (and ad a moment tha t  
was appropriate, by operating a three-way pnsrrzatie 
@ontroQ valvc,  you colsld p u t  pressure on a p i s t o n  &&la% 
would open the samplet? mnmentarily and you kurneht t h e  
valve t o  a. second posikfon $ha% would close i t ,  And i t  
would be free of m y  water; it was just an a i r  pocket 
i n s ide  the thing when you opened i$, and then you opened 
and Pet $he w a t e ~  sun, and eloasd it to hold it, So, 
over a period of abou t  S4 months, men frea each interest 
group went down there and w e  s w p l e d  suspended sand  
u s u a l l y  under wave crests w the !waves moved toward Lhe 
beach, These were taken a t  different  %oea t iom and ended 
up w i t h  really a rather fntekesting prof i le  of the 
distrFbueion os the densi%y a$ sediment suspension versus 
heigl l t  fpsm the  bot%oa, $u%  elated $0 &%de stage and Lo 
profile Josation and the  boktm w a s  propi led  at the  same 
t-Lme , 

With 74 or more mmthe of these data, we go$ a pre t%g 
good representa t ion  of changes %bough  a yeas and of t h e  
e x t e n t  t o  which sediment was e a r r i e 8  oFf t h e  bottom or  
qu i ck ly  sektled again as %he wave went by, These daba 
were, i n  fact, used in other s t u d i e s  as representatives 
and were actual ly  the bas@s an which &he appropsiate 
profile for cooling waker intakes for Edison Gmpang a% 
their pioneer  twin pipe heat shock system at Redondo 
Beach were based, It turned out t o  be r e l t ab ly  app l i ed  
and goad data, 



r-? 10 stay t,h sab;jec:!ts 0:- eylwi:ieep.bp.%;$ csa":2f.?xt, 4 t?ji.n?x: 

htlw? ?.;a j!mp in t;.~h:$ a l i L k l e  Bl t and consf derL -t%e 
f il:l.i.ng of d b s  Sarzta Mcsn.ica 13ay bexiehca by cc;nstrr.actic;- 
of ehe Z y p e ~ i ~ n  Sewage Di.spssal $I.arzt, which st:iiw*ted i n  

V% %bout, 19ha7. i:,ssc:n%i.a.!.2.yB 1 b ,  00S8 CB00 cxbiscr yard3 oP zand 
weaes. p.i..aeed lapon &he beach fkrla "r,hs s o u t h e m  L s s  Bnge3.e~ 
C i t y  boul-adat*y in rrwnt of t he  IIyparlcrn Scniaer Plalat 
nt.lrt*hgar7d TOP 8i-mut h 04"" c"~iP.ez alxalss k. t o  "ch S~an4;a 
Mon:'ica Piean, Th i s  q t l an t i t y  o f  sand was sr.aX"fi.cian?; t o  
widen the beach abotjt fii3O Fee2 and b o  extend I t  nov%,liwa?d. 
t9 t h e  Ocean Par4 P i e a ,  

'k"Re widen:i.ng of t he  bench r,.rp to %he Ocean Park Pler 
mull f f :Led the dadcnage caused by the corks t r u e  t i o n  Q? %he 
Santa Moni@a bz*eakwa"Ler and the raesul, tant down@oac:I; 
eros ion ,  even Lhoiagh khere kiss been n.3 rbeg5.xlar bypass 
pysgrarn, Fro% otirer s t u d i e s  that  1 $lade whi'1.e w i t h  
Maffatt & Nf~L201., i d  apgel"ir~a %hat prssent: l ,y ?*here i s  a 
near-stake aS balance between wave energy leaking througl? 
the ba.tlly daxagepl I>rec3,kW8ter and the qixa~bt2.ties 8%' 
.Li.:*toral, d r i f t  corrl%.ng dourashore, 2%: beach beizlnd t he  
breakwakes is no I.ounger ~ t t e m p t i r i g  ::i;o create t;r~i.,bol.a% o?.& 
to t h e  bpc:a&at@p , h.n:; ;i.;a:s; tend 2,s st+sb:i..c s r b  possj. &I.. y 
slowly rc.t;l-.ea%iwrg znd the r isxt raw gears sktuuld be of" 
i .ntcres t 3,s to b~tkethw that beach aotua.1.l. y 3.m~:~ g~*our?r.: 
or no t ,  %I-,e;q i s  ncrt mue'h .i.~) tp-;'t!:: gay of pacan& : ~ . ~ R ~ . Y P Q - ,  v e :j& 2% 

i.n the . i !~mediate area to r~on%4..r;~ t h i s  poSnt,  



abouL 3,000,000 @ubi@ p k d s  OF $and a~aiE8ble  to place en 
$he beaches %o %he south of Marina deB Rey. E 
del iberate ly  picked apeas sf dredging sf PaLhea Pine sand 
and then, vithouk a great deal of kechnieal design, we 
s i n p l y  required $hat this materQPa:%. be deposited at ear 
near $ha Cop of the berm ss that, in the dischwge of 
t h i s  sand across %he upper slopes,  there m u l d  be as nuch 
mixing as possible wi&h the existing coarse saads and a 
flatter s%sp~ would occur, T h i s  uas done for several 
thousand feet south of Ballona Caeek, and i% did result 
iw a much $batter a d  Bore desirable bathi% beach in 
that area, The sand was placed i n  ab~u'C 1962, and %his 
ff iat ter  beach slope still exists; we have counteracted 
aoae of $he adverse effcc$s sf %he original Hype~fan 
Pill, 

The psssfble Bma of $his  $klP from the beach has become 
smewhat confusing, 0% the srigiwal 4 4,888,000 yards, at 
one time &he beach area appeared to be los ing  about a 
m i l l i o n  yards a year, There was some very noticeable 
loss of beach at the southern end, This is important $0 

the City of Loa Angelea because in the @snstru@tPsn of 
&his k a @ h  it @as mchored an a sather long groin at the 
south C i t y  boundary, which was inkended t o  maintain %be 
beach m d  not let it a18 s l i p  down i n t o  Mahattan and 
Wem~sa ,  There have been two or $ h ~ e e  addi t ional  beach 
fills of this area since construction of the Hmerion 
fill, i nc lud ing  t h e  3,000,008 yards from M8~"ina del Rey 
and similar m o w t s  from the oons$ruotisn of the 
powerplants near EB Segmdo, To some extent this has 
coun%erbabm@ed the losses belw what we @all the L m  
Wngeles-Ek Segundo groin, These has been an a p p ~ e c i a b l e  
widening of the beaches from the sau&hern Los Wweles 
City boundary through Manhattaln m d  Ef@rmasz Beaeh to the 
Redsndo 9seakdater, The result 9% that essentially &he 
beaeh Pram the Redondo breahater no~thwaker to about 
Smka Msaniea @myon is t o t a l l y  an wtificial beach and 
muah wider  than  I t  wm 50 gears ages in nakure, 

Another i n k e r e s t i n g  aspect of the Byperion fill was %he 
iapack sn L&e beach at t h e  old 'Venice pier+, Ofkgina l ly ,  
this p ies  extended into tks ocean, and 50 or 100 feet 
offshore of the p i e s ,  a small garallel $reabater was  
consdsuo%ed 0% sock simply to provide a small bit sf 
shelter $or the fishing boats and passenger boaQs $0 take 
on passengeps from the p b e ~ ,  Wt $he time of $he w%dening 
of' the beach by $he Hyperion fill, the pier was removed, 
but the shost. rock b ~ e a b a t e r  was %s$t, A s  long as  the  
breabater was 800 f e e t  0%- SO ~ffshore~ 2% had a6 v i s i b l e  
affect an $he shoreline, buk w f L h  $he shose pushed out 
some 600 fee t ,  imedia te ly  a tmbolo  started forming and 
moved out t o  jo in  the Venice breahates,  Dunham, i n  his 





~i ;  k.  i. r ip  o f  the Stin%8 Monica breakwaker and Savlta Ffonhca 

Wag, zonkribrdted to e-.rol.v.'i.ng t3e csneegt that i.f YOU want 
$0 bll.1Ld 8 paraP?-el Sr.@%kwa"z;rb sFfshore withou"l;,e"ie@tErtg 
"[:he beach, I.k shoi.lld Be a$ least Wwie aa far* offshore as 
the? 3eez;gth 0.7 the brcslcwater it:.;e":.f, and this has become 
a geu%ara.lLp accepted ru1.e in &he d e 3 i . g ~  a f  :$ueh 
:.;trnrmcturo:;, 

Tns rzgana en t?1c 'E9'$"T:l8 Hypc.'.:on Rcaeh f i l l ,  tine 
sunces~i 'u :  %idde-. was Zon:%:,r mcr"r,ion Aggregates, Inc, , 
kahieh $!a:$ been doing a lo%, 2 worak in the Gre%%, 1,akss a& 
on fhe East Sonst,  arid t h e y  eamo up w i k h  the  i d e n  of 
. i ~ s i ~ g  vaydraa~l ic gianks to br ing  "ce drxne sand d m n  fvxto 
pf ts .  A% the ScnQ%am o f  each 31% %.hey would place qn 
edu@Lor, T B i s  was t h e i r  concept--K believe it had bsen 
used at a number o f  plaees where t h ey  had worked before, 
sa they were cqd.ts fa~ilfw with LL, They had a branch of 

from the Corps down there sce day showing us how it  
worked, The heart of %he whole o p e ~ a & i o n  was a aLxing 
chamber, The hydrauldc glzats would feed dune sand l n t o  
i$, and when -Lt was mixed w i % h  j u s t  the r i g h t  mount  sf 
wa%w to thoraugklly f l u i d i z e  it, f.t was auckcd fram there 
and pimped $hrou@ 36-kneb p ipes  onto the beach, 1% is 
of intepest t o  rm$@ $ha$ the pumps Chat ~ ~ v e c i  $his 
material were those t h a t  had 1,6819. taken i ~ o m  the  
hydraulic d ~ e d g e s  that had b u i l t  t h e  Fort  Peek Dm, They 
nad dismantled %;he dredges and nrsed ;Stms%, the pumps; there 
were four of them, They placed two in $ ~ n d e %  t o  bpi28 
the w a k r  i n  from the  ocean through t h e  i n t a k e ,  and then 
Cwo in tandem ts pump th@ watesiab on the beach, Tee 
eduekors were moved around from po in t  to pofn t  wherever 
it %as mos& cowvenien$ Lo bring the dune sand down t h e  
slopes wi$& t h e  hydraulic glan t s ,  The l ines  %&emselves 
lead ing  from the educcnrs to  the a e n % ~ a l  mixing ch&m$erss 
were 3C-irnch pipes, and the 2"ecei~jng south of  caeh 
edtmctor was abmt 11 Lnches , whl ch, o f  eottrss, fl are2 o u t  
to t h e  30-inch pipe diaqecer, The J e t  $ha% s k s t  the 
water % n t s  4t was g ~ o d u e e d  'by about a 6-3neh nozzle %bout 
a foot crr acs rrmk ths Face o f  the recetvfng mouth, The 
sand f i u l d i z c d  by Ym m o n f b s r  sas sucked I n t o  ?;ho gap 
2nd eae'i;~..~Lned i c  t h e  styeam flowing through the 3O-%nck 
:,l pe, '?'"hwc @as a @&)P.PS 0% E1~gLfice~18 mecharhi eal engineer 
~ h o  %.aro%e a paperp on t h i s  rapernat;-irap~, The ent3 ~e 
opc-??*ati on wss a~ eye apent?.?r fop people on shc PaeI Fig. 
Coast, As 1 ~evaL8, they h ~ d  kha.5; Job ad,, about 21 $9 23& 
a ci~bil-., y a r d  and T %h3.nk $ b , h v  E O ~ P E ' : ~ ~  ccmpeti.kcra was 
@elk rip i n  thc 30 ka QO& range, 



Ei SegursgBo Beach (3947) 



The beach f"iP1.  took a lot, steeper beach slope thari the?y 
aat.Le?.hpated, Apparbt)na;lg tha t+  dune sag& was 00ar:%e~ Jj?/~:xn 
t h e  normal makerial on t h e  beach, although 30 m e  8% t h a t  
%j.me bothered $0 cheek gra in  sizee :In f ac t ,  l i t t l e  
khowghk had been giver1 t.0 grairz slm in !;hose r",,ys, 

T3 averybsdy %$as k h d  o f  Ps r tuna te  along the Sanka Monica 
Bay beach I.n tha"l;about t h a t  t h e  LOS Angehes Corlnty 
b u i l t  i . 2 ~  new sewage 0kx8;fal.l~ and as pan*% of t h e  :ragram, 
t h y  %caved a.n awfu:l ' lot of sand duaae, which they  prr~ped 
out csnto t,he 1~eae&;, They xfdewed .-the erakfre baael? hy 508 
to FsG@ f ea t ,  That provided sufficfen.2 sand Lo last ~ " O P  a 
good nany years, I gue~o, it is st2.l.l %here, 

The Corps a"%ggineers oTS:ie%alEy had nothing to do w i t h  
the Rppev;Ssn preilject except "i give %hem a peraft. %o 
d e p o s i t  %he mskerials on %he beach; and everybody was 
very happy to dc i t ,  The means oF dsedgFng t hey  used 
were %he hydrau l i c  g ian t  monitors coabined wi$h 
edtmctops, I used t o  get out theye about oaaae a month to 
see how i% was going. A!..so, fur%ber than t h a t ,  $,he 
hsrbor at Mapiria d e . .  Hey and the  harbor at. Redondo 9eack, 
P t h i n k ,  acte@ as long groins to r eka in  a 1st of  $be 
sa2d,  Each one created 4..ts otm erosion problem do%.meoa3ist 
from l a ; ,  bit each, .in turn, mafn",aPned Lhe beaches 
upcoast from it, With a ii.tt%s bit of sand bypassing,  
t hey  were able ts mainta in  p r e t t y  f a i r  beaches all t h e  
way along the  bay. 

It was in our wosk on %he Redonds ?)each RarSor t h a t  i k  
f i r s t  b ~ 8 3 ~  z p p a ~ e n t ,  ts me anyway, &ha$ there shou3.d be 
a relationship bekween sand movemen$ and, a long the 
shore, wave eneuagy; %hat  i s ,  the longahore component of 
wave energy, ZP a person could f i n d  enough traps w h e ~ e  
one G O U : ~ ~  measure b a t h  t h e  w a v e  enerby by wave diagram.:$ 
and pZoQting $t, and t h e  measwement of t h e  rate o f  sand 
t r a p p e d ,  you csalld eqsnaLa, e3piriea9.ly a% lea%$, the  
reiationsklip beeween wave energy and salad mover??;en$, and 
plcl.s~i&Ly wikh enough data, yrsu could c m e  up w1.t.h %he 
mat herriatical". equakior, fora eompu"r,ng rna%e s f  sand move~~erit 
+along the beach fkom the d e t e ~ z i n a t i ~ n  o f  the  longshaaf? 
esmpsnent of wave energy, That idea didn't gain aueh 
credenes for a long the, al&hough 1 have recen t ly  seen 
i.n ths Anrerican Society ae' Ci*~i.,l Engfi-a@@;r B"~l.let:ina an 
a r t i c l e  o~ repork by someone relat ing wave eneygy 
a a t h % i ~ a % i @ a i l y  ta l ittora.1 d r i f  G os sand oovemewt , ? 
i.magine scme d - y  ..js if they havsns t yet. a r r j  1 a d  c,d at i t ,  s m e  
mathe%a$ical eskiraates o f  sand %overnewt on wave d i a g ~ a r ~ s  
w i . l l  be %adem 1 t h i n k  we d i d  dctemine the overa:i..B 
dLrec$%on of Xit$aral dp i f  t f som the. wave <jiagrham, As 



'L9 %!hat to e.xge:?t i.n the way oP .ciova%ent, :$ore c:ouldnt% 
tell whs&%sr i%  as 2QCi,0013 ya rds  a year 3~ 3 prtil.L:ion 
yards, a yea r ,  b ; ~ t  3: have hopes t'd:iat w ~ & % B  enough emp:.ri.@n'i. 
C:lS you mi.ght. Se ab1.s ka c::sme ? ~ p  wi.th a, q: .~ant i . ty ,  

= ,:t, A % 5 e z 7 U 3  $.,, have l irl~~,zp$ flzt:'~ an t"!:? k;;xv@ ~ck!.s:;, YOU C*XQ 

gc.: back k l isksr i  ca1.l:~ on wzather d f  agra~s--anfd mimch wc~rk 
was done on %ha+ dr,.nri.ng ?,!"ne WRY $9 ?the PaciT:'?.c: w f t h  the 
,:apla2cse--o~ developf ng dr-rtx or: beaelaes, erosion 
I""I "$P\ 
,ZC c;,%.eros , wa.vtiu sad W;;~VB Si.?%graams , a n d  %$ha$ grcrk.x can 
oxpea!,L f r 9 f m  .weakhar pa t t e rans ,  W E.Lh I-lj,:lz ter;...l.ca'\ . wsaLhrrr. 
pa t te rns ,  earx c~:~p:lt,@ what tkac s,ga.hFc:s p ~ ~ b a h l y  1~~5r"e a 

'yhpn, I.:",  IT^, OM<? C:SE -" Lake - .  th:>sa acd acrr~pute %he: 
dj .p i~  . . . C ~ , L ? ~ S  .+ (if XBVEB and ,inLe?.tsi t"y  san2 the energy  a$.' :;he 
eo~aponenks, There Is x h L s t u r i c a l  cslleet,ion of weather 
cliagrams dZ.hakf3 p~e;t.ty f a i r  but  "r,here wauld be m~ar,h k f ~ 4 " k  

involved in converting enough o f  Lhak into gave 
diagr3ams. :il &hi..& s kii.sl;og.:.i.ca:. rsecakd ot" wave di.agn-:.l~s 
i s  be;..ng scct.rml.lIaLed. Inci.der;kai.'Ly, it is of ir 1 t ,621. , edt ,:- 

8;1:%?;, at the E l  Segunda Pier af the Sksradat-d 0iI. Cc~r~pany,  
$herte m y  b6 13- Lo 72-foot Kaves u~dt ; r~nea&h,  wLth 
certain gave charackeristies j u s t  l app ing  lap agabmt the 
tleck, T f  you l.sshc upccast and dwjancoast, there w1.l.l. on:!. y 
be 7 -  2nd 3 - f ~ r ~ t  waves, Bfger W w l d  ktar :I%, when t2ieg 
sl;ar$ed zeraki.ng the wave d-iagnvms of Santa Moni.ea Eky, we 
found o u t  WE? ee~.a..",d p i . n p ~ i n t  jel%t why that was, %ith 
about a 13- %G 15-9e~ond WBV@ corning in f r o 3  one 
direotion, 1 forget wha* , , the nave sr%hugona%s z o n v c ~ g o d  
~?-i.[$t s.t ,that one pap?tfeid3.aaa po in t ,  The? 2;ta.radarSd tJi.3.. 
Cr;mpany plcksd t!ze w::r:sf; spo"r,in Santa Monica Ray they 
catllri have f;):jllc! t t : " s ~ . : i i i f  d tllabi B ~ B S " .  They or,,~u:j.d !lave 
gcae I000 f e e t  uacoss% 6s 2300 "eet downcoast aafi 
much bett;er j?o~df%i~dra:~, They csr.~I.dri% k13ab.e p icked  a 
id-or3 s p o t  @!ran :.if t i ~ a t  .in wYiat khey ha9  been l.oiaki r:g 
Fuse 



$hey jo ined %ogethea m d  appointed the City o f  Eos 
Angeles a3 the  majori ty shareholdes in the flow sf sewage 
%a that site to ef%ect the  sslukians, Theg vepe $0 b i l l  
each s f  $he defendants proporkionatelg for his park of 
%he flow, f o r  the  eost sf engineering, m d  for ' b h ~  @GS% 
of csnskruet ion,  

Four of the defendants,  sghs together added up $0 abou% 
30 pereen% of $he flow, retained our r im ko a u d i t  each 
month, and in b e t ~ e e n  %imm a8 J u d w ~ n t  die&ated,  the  
perfomance of the CiLy aP L s s  Angeles Engineering 
Depar%me~t and Adainistration; not out of a sense of 
suspieisn that $bey would no$ do well, but rather wikb 
the consideration $hat' very heavy penalties and the need 
%or each pub%$@ works- director in these smaller cf%ies to 
report t o  their govern i~g  @omcil that %kin= were going 
toward a solut ion,  We looked a$ it as engineering 
audito~s, &ich meant $0 determine whether or not the 
desfga, conclusions, the bidding p o l i e i e ~ ,  and %he 
supervision o r  esnstruetion would bring it to a kelief BE 
$he court in junokisn ,  1% was ay Jab to watch this, and 
it was during that time that 17 aillion cub ic  yards  0% 
dune sand was reaov~d f ~ b a m  %he site and distributed along 
8anta Monica Bay %o widen $he beach. It HSS done 
hydrauk%caPPy, They brought in hydraulic giants such as 
are used i n  t h e  placer mining industry to sluice the dune 
sands down and the dunes rose, as 1 rscaPl it, to an 
elevation of about 158 fee t ,  They sluiced it down slope 
on the  dune surfaces to a segenerating f a e i l i k y ,  which 
was, in fact ,  the prsperw oaf and 'elnde~ t h e  patents of ,  
and operated by G s n s t ~ u c k i o n  Aggregates Cokpsration, 

PC was a d ~ y  1 m d  version o f  their ~econstk&uthng dredges 
$hat %hey $ ve advest lsed suceessf uPly all over the 
country, This dry  land  dredge was b u i l t  and %he sluiced 
sand bksn to it, mixed $0 a pmpable, tranaportab4e9 
aS.xture and del ivered by p i p e l i n e  fro% atatfanary pumps 
aver a diatace of about 7 miles, a% 1 r~member I%, up 
$he bath to %he Smta  Hortiea c i t y  limits, T b b  WBS a 
way sf creati~g a beach which .&ifas very interesting and 
which has been part of the li$epaturee 

Mot as widely preserved i n  $he Ifterakuse w m  %he 
e o n a t ~ u e t i s n  sf the outfal l  sewere f o r  $ h i s  project, 
Sewer oucfa l l s  a mile long, went out to about &he 
66-foot-depth curve, and were fO f e e t  Ew diameker, The 
inshore zone was a system of dr ive  M pi lea ;  s$eel. %H pl.Yes 
close togekher wi th in  two sheet pi%@ walls MI-~IcA kept the: 
Littoral sand and %he breakers ou t ,  On those piles a 
concrete cap was poured; on that cap conventional ship- 
l a p  joint concrete pipe was l a i d  and joined together; and 
then, w i t h  no sealing o f  those Joints atbempbed, %hey 



were ~ekr?i"o~zi.ld~$cj t,,y a potis> scj thab  23 t?r6c.iss-secti.cn &%:A& 
payet of L ~ G  sewerB appt:an"ed to be a sqhaase 1131.1.e~ c0.r-e 
uR:i..ch. ~woul~d be cl~ctxlas  avrd la3 feet in diamet;.efb, What 
ww ove~looked was $he surge efiec% an concrete a& a 
p o i n t  where zg~ater asior.ild f " 1 . 0 ~  back aarrd forth tmder? ckkanges 
o f  pressum, T r y  33 k h e y  U O U ~ ~ ,  they coriPd not keep the 
;kl ternating level. 13 onsave !.a: ti on firm bei.rsg trssnsrai$&,ed 
", r?cBae degree i r rs ide the sileet p i l e  ~ a 1 . l . s ~  As t h e y  
at tenpted to brl.ng t h e i p  ~mderwates pou~ up around t h e  
pipe, t h w e  u;"s a 8 1 ~ ~ ; g i ~ " i g  t k l r ~ u g %  ghrase canr";eaJ..ed .J ,ir$-i .." A. n t , ~  
l-,etween t33 precas & secti.cns tFna%; carried ce~ ien t  a ~ d  >;.,~tld 

w i t h  ik and Left honeyconbe6 pockets and a l.eakl.ng path. 
l i . .kc one eo~raldn'k bel.J.eve, 

It was a aonumen%al Job to pa&ch i;herrk beeausa;. obvfoa,~s:l.y 
%here %hare wa:; a sewage n.uj.sar?rse to be s1;8r3r8ek8d5 no 
leakage could be al.k:rwed, It maant going in w i t h  rna!tt:;iv~~: 
pueapfng and xmwa%erfng those pipes %?%en going i""e*orn 
the i.nsf de and trylung La pask theniz aga ins t  the ~ P O K  arid 
presswe o f  the water, wet-king agains& the normal wz,y 
t h a t  one patches Leaks, 

1 walked ou t  under there ;md T confess I came close to 
h.aving cl.austr20p:rloSia, F'iut Z c12ielnp.t q u i b e ,  it was my Job  
t o  see what was going on .I d i d ;  andg of @ourtse, 1% 
was va:kaiabl.e exper*ienice, 

Seawwd f vo~r ttaat sscCl.sn, they l a 2 d  preeast t 0l2-f sat- 
Bong bell and spigot sect ions  with rubber gaskets t h a t  
were cask I n  Long Beach Barbsr, close go where MY, 
HIughes9 Spruce Goose staod far 33 long, "!ley wesc s i de  
Zarlnched :j.ilts i h e  C:e~r.i'r;os cliarzne.!. 8 i t h  btnlkheads ;md 
towed by tiiig rrbouk 30 waflc.s*; a~csiald P o i n t  FIra2ri arid Pa:Lnt 
"Ji.eewzte to the FIyperlon s i t e ,  There, and t5i.s was i.n t h e  
watert that wg3 Beeper, t hey  had prSepared abrrtment p i e r s  
every 900 feet by again drivir ig stssl %I piles m d  east:j.alg 
EL cap on them ~ i t A  a recess to receive ,k-,taa bal.2, srxds sf* 
these p$g@s, They broxgkit thera over- with the idea BB 
p-8 oodis~g t h e m  and si.nk:ing ?,hem pure:E,.y &sy Lvkyd~.au?-i,n *. ,," 

cora2;rsl into pasi.9irsn fag. joini.ng up and ga:.;keti..n~~;i an3 
.,?..is. J i  dnGt wi:?rk. 'Fhsy had pri owu e xpew9f.ence--?,he 
csntrs(p"jor : j j .&--wl$h &%:is tecib,nj..q.de b.s.i?.j-, j.& 1~2s i n  r&: 
qo%sf of 5 9  t : j$c:  : ~ f i d ~ p  the &&:ko_yjd esta;ary .P 
.in ql.~i e?; waksrt--w.i t!j, ii;i d3.l. i"3 0%:; to aure--iy~,?> -10 
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whose oiata tanding cAanVac terns$J.c, besides h i s  ab i 1 E t  y $0 
pull a job l i k e  t h i s  off, w a s  h i s  s e ~ s i t $ v i  t y  ts p u b k i q  
~elationa, There wepe a .'not sf f i l m  and otheru coverages 
sf %t and $he entrepreneur innovator cantractor xas co bc 
Powld in vir"Lually eoar*y picbare, S ~ B  Col l i n s  was his 
n a m e  We% &one tkis "towfng outH wopk 811 over t h e  
uosld-soaetimea w i t h  spectaculer  success, One np two 
countries, 1 am told, didnp"r,ant him back kecs:%ac oF 
o k h w  problem that came up, b u t  X know nothing uP &h8Q 
and vkether or not there are any grouwda $sr it, But he 
eartainly d.kd a spec$aculart jaab hem, Tt was beautifulky 
planned, $he equipmen$ was new, good, and expensive, buz 
when you can ptirellll. bmihea of 22-inch epcxy-coated pipe to 
sea ic 5 days, yogyve done %ome$hfng-and he d%d ik! 

NEllONnO NEACi-i FIARRCIR (KING P3ARNQIi) 
As remembered by KBNNBTlSi A, lWEI, 

Redondo Beach Harbor w a s  a study t ha t  I w a  more or leas 
i n t ima te ly  connected with, Af Zedondo Beach, we @ere 
faced wi$h no& so mush sf an eposfsn ppoblem downco~s t  
beeauae we ran r i g h t  into tha submasins canyon and the 
rocky headlands sf &he Palaa Verdes peninsula, 

8% Redonds, the first oreabater was built by tha local 
psople, I t h i n k  1% w m  dssigned by Adolph Soebig, The 
harbor was p ~ s t k y  wcEl Pixed by the offshore canyon t ha t  
cme into %he shore right there, The Corps of Engineers 
extended the north b~eakwzter In about 1958, and addrd sn 
the south breahater  north of t h e  mouQh oP the  aukmasins 
canyon, 

We actuaHig xiads studies of wave he igh t  and direction forb 
all of sur b ~ e a h a t e r s  after  1946, 

Abkquk the t -he  of our studies of beach erosion at S m t a  
Monica Bay and o w  repa~ts on Redando Beach M a ~ b o ~  and 
%&rlna d e l  Rey Kamsbor, we ran into an a~ful lot s f  
oppos i t ion  f ~ m  the  Shorel ine Planning Associstion when 
Geafrrey Morgan was the president, It got so rswk that 
I finally go$ to get he^ %Fth Geoffrey Morg,wk and we had 
q u i t e  a long heart-kc-hear% talk i n  Ghat we were bat3 
actual ly  working for zha sane th ing ,  We knew t h a t  t ho  
beach eroelaw problem  as a$ t h a t  %Bas and we were trying 
kcs corn$a$ it, W$ t h ~  3a.m tine we werbe k~y ' tng Lo proviAs 
the harlxors. 5: explained "ta hlnirn t n a t  t h e  harbas deaign 
at Marina de3 Rey uaa g o h g  $0 IneEude the sand $rap and 
the ~ 0 8 %  o f  the pssjeck would include t h e  oo%% of 
bgpasaing the littoral sand i n  the s m e  manner a9 the 
p~..ojee%; t h a t  5ad iseerx adopted far dradglng at S m t a  
Monica Barba? and bypassiog $he %and, That finally 
satisf 9eci hi%,  



REDONDO BEACH HARBOR (KING HARBOR) 

Re&&o State Beach 







HerknolsadRedondo Beach (1945) 



WhaL we hadn't reckoned w i t h  is t he  r e su l t s  of our 
ruefraction s t u d i e s ,  which showed $ha% t h i s  was an area o f  
high canvergenee and t5at there would be times when 
exeep t i sn8 l ly  high waves uozEd come i n t o  the area, %I we 
had designed for those waves at that time, we probably 
would have been the Paughfng stock of t h e  area, No one 
up $0 that time had designed a hreahater  i n  souGhern 
Cal i fornia  calling for  armor stone o f  more khan abou% 10 
or 12 tons, which is what we wound up uith. Later, when 
the damage oeeu~red and new stone-size fgsrr~u2as were i3 
we, it was found that the design was considerably l ess  
%ban iL shrratzld have bee~a, 

The next  project of interest is the Wedsndo Reach Harbor, 
T h i s  was originally designed by Adolph Roebig i n  the 
19309, and construction was a@kuaXPy started in about 
1937 by %he C i t y  sf Redondo, using money from a PWA 
grant. OwPorkunateby, this money was to cme in two 
instal lmen$s,  Construction was started with the first 
installment and t he  b r s ahaka r  w a  extended ou t  from 
shore a d  ewved t o  the south and had J u s t  about 
emp$e$ed curvatuse, uhew they raa out  of Tuwds, and so  
d i d  PMW, The second increment was not  fo~thcoming, so 
the  p a r t i a l l y  cmpleted breahater set Psa a n m b e r  sf 
gear%, With the hook on the end, it acted Pike a 
gigantic hooked groin. S a d  war% ianpotlnded on the ugcsast 
s i d e  as m%gh$ be e ~ e a k e d ,  but the diffraction around the 
end sf %he breahater also caused an upcamt zsvement of 
sand into t h e  lee of $he breahater until. that 
stabilized, For the first few gears very sevese erosion 
of the beaches dawncoast from this parkially compls%ed 
breahater w a s  actually greater than the general. rate 0% 
littoral daift in thrrt wea, The damage was 
csnsldsrabPs--severaP blocks of hauaes and at ruckures  
ware des$royed m d  a gseat deal o f  mney was spen$ in 
energency revetment, trying $0 stabilize t h i s  po r t ion  of 
the shoreline. 

The design of the bkeahatsr is inkeresting, Pro@ the 
earby concepts, advantage wm t o  be taken of $he very 
steep s u b z w i n e  canyon $hat comes up to $he piess at 
Redondo, and the intent w a s  t s  extend $his  breabater  
parallel $0 $Re coast, create an entrance on the edge 
of the canyon where it would take advantage o f  the q u i e t  
water  caused by the dispersion of wave energy a$ the  head 
of the submarine cmyon, The emergency revetment work 
ultimately stabflized $Re shoreline 2nd 2% staged in t h f s  
condition until about 1958 whew fucds were S i n a l l y  
obtained from the Federal gsvernaent to extend and 
complete the  b r e a h a t e r  sgskea and reduce t h f s  problem, 



F'ir~ai Corafigurafion af Bueak\rsafr;r ac-rd Jehly of Wedondo Beach Piarkaor (Ksaag Farbor) (1958) 



'7 ihe '%reahrater was e o ~ ~ p l e $ e d  a n d ,  here again, we cvmc 
back to ttte p-ob2.e~~ t,hat, was 2k1.4'1. beilag rkcwP-y considered 
;i,fi&er* Wor*ld I h 2 a ~ .  IT, of" a~alyzixag the dcs ign  oi' tkrese 
h ~ e a k ~ a t e r s  $;$set2 ripor1 is7lavc h e i g h t ,  

A rather t":or?ugla, wave rsel"raetion stikdy ;&is made ~f "B2iJ.s 
ar6ea--and I do say rnather dp,ho~m.~gh f o r  khat- time u'nen, t h e  
raethcds wepe by %and =d vCa%y c u r n b e r a s < - I  it %as a 
canip2~:w nrea and the der ived  waves he igh t s  dcpendad 8 

g.s.ea,t; dsa.1, on the  @P?ni,ce sf wave dl.r6eet4.1".on snd wave 
~ ) c ? r ~ i ~ d  5.2 kke  (desi..gn of thc  breakwater -i.tse:>l..P", The 
desihjqers were a130 bucking &he concept by the  o l d  
tiinc?ras, gin:> u2r.e I?zni.l-ia~- w i t h  the I.ocril equj-prraent a ~ l d  
$-t ,vz~sii;rncfkiun - bxi,l.rl.i.rz@ kes?kniqe;aes tk~at, *'it. was 30% 

fsss ib le ,  i n  t h e  f i e l d ,  ko extend t h e  A rock and couqe 
rxoek atssve a -'I Q-f oat e9.c?vat.lon beciar.rse of turbial.ern@e 
r;aussd by waves. Mar would the eq~ ip rnen t  handle nisre 
than about  ?&-ton rocks average size,?$ Me d i d  force the 
deskgn to aksorxt 13-ton L - ~ s B ~ ,  bu% s t i B 3 .  aomzlfnued t o  raise 
$he cap rock and B rock only t o  $he -TO-foot elevat ion ,  
Again, p ~ ~ b a b 3 . y  bas%d upon. h a b i t  and the  desi.gn from %he 
Los AngeZes-Long Beach 1-Sarborb bres!aga.ter*, arrnckr rbock was 
only k a i ~ e d  to ar; alevatiori 09" + l &  feet, HLLW, 

The breakwater Mas eorffpleted, The c i k g  proceeded to 
b u i l d  th ree  interior boat bas ins  ~ n d  ogeraQions wekc 
s ta r ted ,  A :%evere SLOPTI h i t  t h e  area in 4963, zmd these 
waves @ c z ~ p l e % ~ l . y  sa?ertopped the break:water, The raesni.t 
was that r e s i d u a l  wave energy i.mzside enkered the basf.ras, 
.ahic:h had, L t h i n k ,  400-f'ocki-vi,ds eir_"tr.;ances, 2nd caused 
ccsnsiderablr.: damage ta khe floats %id sone of the s!3a2.?. 
@raPt tha t  were i z ~ s i d e  or t.he baa4.ns, 49 a resi;ePt or 
thi.3 destruc9tfor1, ,the Br*eakiatern was redes ig -md snd  a 
very interestfrzg model stkady was r9equiirad tcs delsrmirze 
t h e  mask e@arro;n.ica'%. wzy of raa.islng the core nf & h i s  
breaha$sr t o  a.brara% mean t i d e  I..evel and t h e  upper 
st?*ucdumae "i sabotxt -&0-foot @I.cvatfon a.?..ong "ihe sect ion 
of bseakwater raquired t o  pratect  the $wo ent~ance 
ehanne.1.s S;o t h e  !mat k~asi. n3, 

a"" .ahi?' wrsmak was done w i t h  one s f  t h e  :largost ~ c a ' f e  mtsdel:s 
ttza"l;I 2111 awasa of, The Deaoh Eu.osi.on Poaubd, nasc: t2e 
Coaskal Engineering Eesearch Center, hnd ~ e c e n ? ~ L y  
cssrr,p.?leted LFielr 6OQ-fss"cwsve tank, This m s  , t ~ ~ e d  for 
Wcdt2r;n:lo arid t he  cs:>:s sec2$i;Pn 8.i-3.s ae~;t.~ai.~..y "c;sntx?d o:: :I 

~ n ~ - f ; ~ - p j  qe zear,.e, A t  t,?l-ies scs l e ,  ~5 ::%,ad to sen& f.%g:j.ri 

sxperieneed men back to %he Seaeh E r s s i o n  S m r d  h e l p  
sel?.est xcrdel. r";4C k 3 r  t he  same general. s?ia.pa rind 
oj>arac&ep-ia",c::: 33 ~:.:ecj i n  gE.~a FieEd j.3 3r$utekep2 
pc- * - ..,> %.?.:i.r osn:i:-r, a n d  4 ; ~  ensure t'raat 1.t lp7..acsd :in the s a m  
iiiarmer as J.n $he i'S..?ld, and not  hand pl.aeed l i k e  tke 
aode2.s c>f ~ ~ E I ~ , , ~ , G ' I P -  :s!::ala had  been done, 



- .  .is +ja% for*tma%a dhak i h l s  type msdel stindy was made 
b@z.,aasp t;h.:: f i r s i ;  erc:)t::,s :3ec2;icanS based OR arz,sl.:y.;.lca3. 
d e s i g ,  fai.ieb wit2S.n jus% a few ni.smber. o f  ~ a v c  a%tacks 
and had to be ccmp%et@ly sedeaFtp.ed a"itlle nsdel. basin, 
Howevarb, the exi.sir,i.ni;: s k r i a c t u r e   ha;:^; Seen 2.3 pi.ac:e now 
z " ; , Q ~ $  7 8 years and f:as beer1 Riaronagh some ~-atPrt?r severe'. 

a .  

3 k ~ r i f i s  wi . * * , ! :~s t ;  9ep$,0t/2 i i%aa~e, ..I l . , "~  d$d sueesod i.1 r a  :$I.ng 
the @ w e  naatesr.ial to a$ori& a e8 e2eva t.i.on, MLLW, snd ko 
s ra ia~?  Ll~e :::rac3st; .::,:;e, 4-22, A p:,l.j.ticaL q~xc:sf;,j.sn wnu 
invol.trc+d gki:i,,s pedesfgy;, gh:ja21 pes;m];tel:a :i.r\ us s)crt 
r > a i ~ ~ i n g  the entire Zerigt'l; of' the 3reakwaCcer bixk on-l.y 
extc:?i.%d? rrg t h e  r a i s e d  'S,.eng%h southward s?nf f"ic:.ew$ Crz 
T 3 ~ a  I s  ~-. . ,rHP.e.: p,-otectf aa? ",3 ti-ae r ln~igat i .ar :  csh~~nriel.  acci t?je 

c+ntr;~rxce to the t:.~.wrj boat ba%rir,s t h s t  weye par% :::;" P,he 
arigl.aml Corps ccf' Enginei?ps project;, "Fie c i t y  rattenptad 
Lo get the higher  skrf~ctazre built tkae en&j.re .Le?~&y?,h ~ f '  
L i l e  l)rneakksa'i;e? which, i .%t~ i , te  2% ~ o ' l k l d  provi.de sorna ~seasui-6 
of she:H.$*2r k o  ",he r:avigation channel ,  ~aoui.d prB:i.mar*.il y 
prcteet the c i t y  parklng 3..ot frorr, overtopping d u ~ 5 r i g  
%evere S ~ O P ~ W  and .is  st nscessar-i3.y a r?,avi.gatA-,ion 
p r o j e c t ,  

The c i t y  had 2:,190 provided ternporar,y praoteet:l.sn to the 
boat bas ins  afteu" t h e  1963 s t ~ r n a  by asarrwvsing t3e +DO- 
:"oat t>2trani?es rxitk wooden sheet pile strixc tures , These 
were repiaced in 2976 with eoncrete shee t  31Pe bafY71e 
u a l l s ,  

I& is also oP i n t e ~ e ~ t  t h a t  Redrands was the Last p!aojeot 
bui1.t lmder the revised Federal pcal.icy o f  1936, aahfctl 
considered recrZeatior:al I - j a ~ b o ~ s  as sub  jec"r,i;o F"c:dek*sl 3l.d 
..> r;ra (.a well as oo~nr~orcf aE barbspas, anxd $he Federal. share o f  

Ukne breakua"cer9 @os$ ua.s set ag; 100 pereenk in . this 
hapbar, In the succeeding cons t ruc t ion  at Marina D e l .  
Rey, %he polf.cy was changed and, because a recreational 
h a s b w  has a regionaL beaef lk  rather than nathonal, the 
Federal @ss% was redueed t o  50 percent ,  w f $ h  the 
remaining being s u p p l i e d  by local agencies, That I s  TIOW 

the rrational po l i cy  of the Federal  gove~nolan% %or 
recreatkonal harbon.~. 

Ihc: final. projcict in the Santa Monia:a Ray area i s  knowrk 
as the  Wedondo Beach-Mafaga Cove Shore Protection 
PrsQecS;, ?"tris is the area between the submapj.n@ canyon 
and Palos Berdes h i l l  and e s s e n t i a l l y  is a beae3 
ec'a~pa~%mr;nt, .Fb is of .trrtereut because the f i e l d  st:adier: 
and the wave refraetian arral.gs:i.a sknsw t h a t ,  r$hi"ie thi.3 
area is airnost stable I.ra a.lkgwmen&, I t  i.s subject to 
upeoask ~ovemen t  $:a t he  summerb arld downcoast. mavsmen",in 



%he w i n k e r ;  and, as a result, a certain amount of sand is 
spilled off tnts the submarine canyon %ss& to t he  systea, 
and $he beach gradual ly  had na~rowed, Probably, also 
because 04 wban development, some of t k  local $i t tor-a1 
supply of sand ha$ been lessened. As a result ,  a project 
wzw a@cosm);pEished in 8969 and 1970 to widen this beaeh by 
about 300 Feet and stabFhize the northern end with a 
groln  to prevent this inbermittent spLl1age sF sand into 
khe submarine canyon, 

Thi s  was an extreaely i n t e r e s t i ng  project  because it was 
%he firs$ mador atkempt in California sinee 1938 to 
provide sand from &t ~frshore deposit. Offshore 
explorations showed that sand i n  t he  25-to 55-foot depths 
were e s s e n t i a l l y  of beaeh sand characteristics wd 
probably in provisus centuries had been the lseatisn of 
the beaeh, The job was b i d  three ways m d  the objective 
was $0 put about 1-1 mi%liaa cubic yards of sand on t h e  
beach, It was b i d  to either be suppl ied  from an 
available sand gravel p i t  i n  the Palm Verdes h i l l  or $0 
be supplied by a sea going hopper dredge, on* t o  be 
dredged by a s t anda rd  camercial dredge wi%h a p ipekine  
d i r e c t l y  through &he s w f  zone t o  the  shore. The law bid 
w a s  the  c~mere i ak  pipekine operat ion by SheBEmake~ 
Co~posatlow, w i t h  some aa3ar modifications of  t h e i r  
dredges, Their  concept was that $hey would be able to 
dredge m d  pump sand t o  the beach dur ing  wave ac t ion  up 
to about 4 feet in height ,  Between 4 and 7 feet, they 
would l i f $  their dredge in take from the bottom and just 
pump @lean wakcr ,  and then  a t  7 f e e t ,  they  would have $0 
cut their p i p e l i n e  and Cow the  dredge into Redondo 
Harbor, which was less than 2 miles  way, It was 
probably the imediate ava ikab i l i%y  o f  this harbor Ear 
shelkes, plus %he generally q u i e t  water at Redondo, t ha t  
made % h i s  project so  very poss ib l e ,  They also developed 
anothsr new concept--$key maintained just a minimlm 
mount  of f loa t ing  p i p e l i n e  behind the 6redge and then 
imed%a%elg took $he pipe to the bottom, They then 
carried the  p i p e l i n e  along t h e  bs$$om through $he s a ~ i  
zone and up on the beach, The dischasge w a s  moved up and 
down %he beach $0 psovi.de %he 300-faot wid th  as the  
deposFt grew, 

The p r o j e c ~  worked out  qu i te  well and wzis done for about 
$1,07 a yard under 7970 prices, The fo l lc>~-on survey  
showed t h a t  there has been a very afn%mal Lass of' sand, 
Actually, the greatest loss of sand w.= due ts the fact 
%ha%, while &?.me o ~ i g P n a P  desig~t had baen aecep%ed $0 

include this groiw at $he north end, tn the final des ign  
wark and %he het&ing of contract, $here wag a reluckance 
at $he Coas%ak RcseareR Center $0 b u i l d  t h i s  groin unbil 
"EQ w8.s gawvc?n necessary i n  the field," Ss the dredging 



The Corps of' Eurgi x:eer:$ 3eacXri E ~ b a s i  071 Gcmtrctl.  S":.~ciy tnel. i jded 
ar~al.,ys:,\..s of t h e  lsss of send a?.cjrs,g ~C':ab~~%lI.t-, Beach o:xt::f.bc the 
brheakw8ter, WRdl.e sLndy:i.;mg t h e  3.039 rsf t11l.s s~axX, we twl.lced 
2;0 some o:" the people at Berkel.c::!y, 8 P  cozanaae, MorrorJgh P, 
CgBrFae? ,  one or t h e  ;"i.ssl; members of %he 13eaeh Er~;~4.tm. Board, 
was v%tai.Ly i n t e r e z t s d  i ts .  82.1 t h i a  and was p~esent a.t, 2.12 t h e  
Boa~d meetings, Re swge:~&ed t h a t  d ... t ,~glz t  be o f  i n t e re s t  to 
8-ev9.e~ n ~~cp~r?d i  t h a t  bad bees. done in 49311 (sir "693 by tk;rcr 
young @0~p:3 of' Eng:i-n6?8rsr of " f i .ee~s  W ~ I Q  P x ~ c S .  ~t i id i .~ r JJ  tmder  him 
for. ?chei.r Maskern4% cFegr-ee, One of' those sfficel-s was 
5' n i.,i.kiu.r;,enant H e ~ b  Gee BCo!..oameP Gee c r g a ~ i z e d  the Flui.%i.da 
engi.naw2ng fi.w~l of Gee and Zensen after hi.3 reetiremsct P g?om 
the Carps,) OqBrien had .qr.sggezt;ed to then t h a t  t hey  t race  the  
wave a.pproaeh of  waves i . nb  the  area, know:i..ng generally wilserrz 
they wet-e s t a . r t 2 n g  fr~om sn<"lhsw t h ey  woul.d azaa-l.ve at Prxl.nt 
h"e!-rcai.n, A?.thormgh r*ePraetj4 or? diagramming kad wot been done 
p p i ~ r l  d;;o th:F..3 'i;i.me, the  ~ ~ " i n c 1  p2.e~ knownp and, u ~ d c ~  
O 3 ~ i . i . e n ~ 8  dirnec"cl.on, "c;h.ese two  off icers  "rxd made a very 
aredi.tab:l..e r-.e"l-act'i. en dl agrarri s?mwing Elow the W ~ V ~ S  i ?+pp~~~3 ,~fh t?~ ;1  
t h a t  area, 

By the time we were doing $he State Coaperative EtudEes, we 
were I.nto rafrac  ti.on d9::..g~-s~rni~ig and  a;s..ng 2.8.; 'k"@ray 
exteuss:i.vel.y, %e not ora1.y proved that Herb Gce a,?d bi.s partnerb 
were r i g h t  In $he s tudj .cs  %hat &hey 'had made &hen, bat we 
showed 3ow wives ?ran stherr. d?_rae@$;:",.ons b~ou'id tsnme fn and ,what 
tt wits going ta take to prevent &Pie Lcss af t h e  sand fson 
CaTsr!-l.To 3earsh.. T h a t  was t.he sr5gi.n 6s" concept  of a gro in  
near the roo@ s? the San Pedro breakaker ,  %high was 
r.~l.",l.rr?al;eI.y bni i l t  sntl "ii::2:5 beran qral.te suc!ccssftp,l. In rs*r,,nini.n$ 
the saad bcaeh, 





Earliesf Gonstruetron af San Pedro Br"ea~w3ter Around 1908 



L8S ANGELES AND LONG BEACPI HARBORS 
As remembered by  OMAR LIP,EEVANG 

Colonel kecds, to whom I refer orten, to1 d me sf the original 
coas%~uc$ion of tSe San Pedro o u t e ~  harbor b~eakwater, whese 
khose oP us who had walked out ehere, and who hasn9&, semember 
tha t  for the goodly diskanee the breakwater" scess$ I s  one 0% 
f l a t ,  a l m s %  as if g e o m e t ~ i e a l l y  chipped or  f f s r ~ e d ,  blocks 
easy to walk on; no kopping from p o i n t  t o  peainit except fo r  
k r i g p i ~ g  over a join$, you can go on there sr r i d e  a bicgaic 
sn i t ,  He s a i d  that, i n  preparing s~ecificatiom for  t h a t  
breakwater, an Array enginees offtees pa id  the  complime~t $hat 
a l l  of us have paid from t h e  to the--and same of us have 
been eonpPiwented--by es ibblng from &he s p e s i P i ~ a Q i s n  that he 
had i n  h i s  se$erence file, One u%s %or a breakwa&er that had 
been b u i l t  on the  Mew England coast md he had taken rrom $he 
lalguage aP t h a t  ref erenee speef $1 cat5 on, the  descriptions sf 
the stones and the way they had to be fitted, m d  came out 
dsse~ibing a pr lmoida l  shape %s the stones and t h e  
requi~ement to be placed vir tua13y in tiers much as you would 
cut stones. That was i n c a r p a r a t e d  in t h i s  specif icat ion ~ n d ,  
as the  eoctract was Pet and t h e  work proceeded, this off tcer ,  
who was Ln a posi t ion of au thor i ty ,  r e so lu te ly  set out  ts 
enforce &?a% specification. 

In s p i t e  of the Fact that quarry stone i n  t h e  Los Angsles 
region d i d  not break out of quarries that wag, it @me out as 
~ 0 u g h  geometry r u b b l e ;  he Farced the  eontraetor t o  chip  and 
fit and to  creake an New England style breakwater out of 
Cal i fo rn ia  q u a m y  s tone ,  He wz9 SO insistent c%.qd so 
p e r s e v e ~ i n g  in this attitude of enfo~cement %hat  hs ei ther  
brought $he contractor i n t o  bankruptcy or %a &he verge of it-- 
9: & b h k  he said bmkruptey, 

Subsequent contracts down there as those of us  who have looked 
8% it know, are  more I n  the  s t y l e  of Califoknfa breakwaters 
where the  bl.ock quarry stones are put  i n  place and, depending 
upon the speeifieatf on, f i t t e d  together or placed randomly but 
to ereate a trapezoidal mound whLeh is not easy to walk on but  
which is pract9sal  and appropsiake for the kind of stone that 
we have kt-6 .  

As ~emmbered by KENNET13 A* PEEL 

We were b u i l d l a g  the First ura4t. oP the detached brenkwate8- 
@fPshore &en I joined the Lou Angeles D i s t ~ i c t  in 1932, 
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t..i.np Beach Breakwater 
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@ i: k A $4 Mrl.9 



Middle Breakwater (1935) (Note Pacific Fleet) 



E donf% know if Yr, Hughes -ms r e s p o n s i b l e  Par the des ign  of 
the San Pedro brsakwat;e~, but it uss built with a atone base 
a ~ d  a randon s tone  core in the middle oC %had w i t h  armor on 
'bath sides ;df cut s",arne, The cut. stone extended durn  to below 
low wa$es, The stones sn t h e  au t s t -de  webghed asound 8 tons 
and sdsnes on the I n s i d e  wese around 5 tons ,  or something l i k e  
t h a t ,  That was back around 1300 to 4905, I have cever seen 
a! actual deslgua of $hat bpeakwater, It may 923%: e x i s h o w  as 
$he Corps sP gagineers has %ad too  m m y  f i l e  disposal  programs 
and you Pave t o  f i g h t  $0 keep the ~TGQP~S of m y t h i n g  thak 
happened t h a t  long ago j u s t  f o r  historical. use. There mb&t 
be copies of" the p3.tzns and spee i f i en t ions  same place back in 
the f i  les--dead letter files, 

Tn about 4938, af ter  the 72,000-Toat dekached breakwakez- 
section was mmplsted, %he desi@p data ua.9 compiled by McBuaQ 

published by the Los Angeles Dis%riet, With regard t o  tlae 
dekaehed breakwater, I a% no& sure who came up ul th the desim 
for khe clay core. But a i k e r  we had had it abouL one-half 
b u i l t ,  one of the officers Prom the Division Office, %he 
Divkslon Engineer, came down znd he s a i d ,  "1 will ceska in l  y be 
glad when you run out of thak @lag so we e%n start  Building 
breakwaters like $hey ought to be b u i l t , "  They proceeded ts 
run through sarm model studies of kha% breahater  core a d  
they @me up with the fdea that it had a factor sa%etp of one, 
Now a f a e % o ~  safety of one means %hat 3% is jus t  s i t t % n g  there 
sbking, But he said because of the dffference in cos t s  he 
d f d n F t  dare recornend abandoning it, bu t  kc would certainly be 
g%%d when we wsre out of the s % u f f ,  

1% served the puppose--it's been j u s t  as good as if had been 
a l l  rock, It was a very s o l i d  clay, in fact, you eould carve 
it, Aa Mr, Hughes said, he carved it when they were first 
conaidesing it; he made a report  on the s t a b i l i t y  of the 
asre. He took a I-S/2-inch cube tha t  he carved out of jt and 
he stood on it, Them he c14t it down inko a 1-inch cube and he 
stepped on i$ md crushed it, a d  aa he computed the stability 
j u s t  l i k e  t h a t .  

One more faporkant change was ~ a d e  on the 23,000 foot, or 
eastern, detached breakwater %hat  was stas%@d in 2981, Tke 
$%nd 1900 fee t  were a dog leg, turned i n s b s s  :owa~d &he 
Belmesnt P i e r  tin Lorxg Beach, By I 943s we wsre begf nnlng Lo 
work up wave refraetfan diag~ams and $he wave diagrams &owed 
that the Pew f ee t  g8i ned by strzightenj ng it ou$ p~ovided ncre 
protae%ion along tk  s h o ~ e  and d t d n S e  cost m y  msrc because 
t h e  w a t e ~  @as  bout %he same deptn, By sLaaightenkng i t  out, 
we prot%cted more shorelkne. There was no reason to $urn ik 
in; 1& ack?ompl9shed nothing, and f t  prevented any f ~ i t u r e  
expansions of? %he h a r b o ~ ~  



$!acing $"armor Stone on Detached Breakwater o:Ff Los A~gel~s iLong Bs:;lch Harbor 



7222 det;?ch@d Z,r.eakwahe.a s f'f3hi:r;e: .:al.sc re:3?~.; ":<I l i: :.,om+: 
do,wneo;k::!$;. e ~ ' c s i a n .  T t  krad ?)<?en &kiorxg;at Lhrat l.h.e :sand 4rc-iugh"i 
t i 3  the besehes by t?ie LGS Angeies Ei ver wsu3.6 be sriff5.~3ient to 
rnaintxai? t h e  bbzci+:as :i.n froizt o? Long Beach and A!.a.mitss I3;i-y 
but, wi"i*"v tihe constrrxetlssz h;cj i.,ong Reaclrr IrarSsr and tl?e 
o f t s h o ~ e  brea:maker, most oP t h e  san:3 begs3 to shoal  eas& oP 
t h e  r i v e r  ~rrsr.lth and %Ire sand 4:F.d r,ot go downcoast, That, 
~ e s u l t e d  l .n  eor.sfderable e ~ s s i o r *  al-ong the 8el.rnont 2hou.e 
area, Bkrt kher-e-? 8 m i n ,  {;hey begm pmping  sand em down %;he 
eoas's; fkorn .the mol:th of the 'I,ss Ange4.e~ Ri.ver to maintakn both 
the rS ver rrh:$nnel.. and the ~Zawnceas"c beaches, The i ~ p r o ~ ~ e n e n t  
a% $he %arbs? at Alan?litus Bay a3..so p u t  some maybe ma.t~rSa:I OP 

the 'ue~ch, 

The in'etj.al, devel.c-;p~~ent of"%he Las AngePes-Long Beach Zarboi'. 
0 .  was in the ::an Pedro area where ships sxap2y anchored beh.!.nd 

the par't"l.a.9 s h e l t e r  praovided @y P o i n t  F'crmin 2nd even21raP2.y a 
barge c h a ~ n e l .  developed t,;~ck Lnto the I.nner 'kit-bark QP 
WI~nJng%san, 'rhi.s resul teed -I.r: one csf" the earl,i.esk cf the C a r p s  
of Engiraeerz pro.jects i.rx :;he southetan Cal..?;.f or*ri%a area. In 
'T8?3, a jetty, or dike, several. thcstlse.nei; f eeT; long was 
des'i.g.gzee5 an:$ aonstrilcted between ?!etmfnal. :Tsla?ncf w ~ d  .wflat; wa:.z 
kraow? as 3eadmnBs Esland, whi.ek co 1 9 3 ~ g e ~  exj . s t s ,  The 
pkeypase sf this Jew-y wa:3 Ls ;:act a s  a t " i .dal  ar.ir.r*enl; contr.i:sl. 
jetty and nas%st, tAit'o~igli scou:+:ingi;, in xai .nta inf  ng t h e  San 
Psd~o-Wf ?.,raing ton ctrr.'ula~;nc:', , Thiapts li.3 some q;liesti or: RS to 
whek'ner t h i s  effect9.vely deepeoexl t?~: ~"iannel .  but E t  d3.d 
a.ppe8.r , thr3arrg?i ?ut,:zc? du1e:3girs$;: ~ P ~ o J  CL?C t ; ~  , t - 7 ~  h.e!.p ma I.nP3s3.r! 46_?:~; 

cP8nrael. and, r:cr q?lest,4on, ft pr.evefit;ed the sandy bcaekies of 
Ter~.ml.-nal,. Is:l and .?r.olr;- ni ~ T Y * R ~  5. v;g 2. :.to t h e  @i,a.rineP dum*.i. ng pprb..l.<si.! ::: 
of r~peoaat  dr.4.f t, The 323 Pedro breakwater, @clmpl.ef:.::ell 1.n 
59 "12, m s  kh-re six?: jer:t sT great ccnnl;u.s~ers:y wksi.eii has bt:cr!n ,xr.l.l. 
covc2rcd j . w  several ~ e p o r l , s  t " .~  ooT. i t i .  cal. :f:i,c Lorhv of tl.!~? 
b a t t l e  ii.,etuee:x 3,os Acgc'!.e,~ Har*t-ror-. arrd Sank3 !43rr i 2::a I!~rk:ar~, sc: 

WOE ' "l 2 9b&s> &?I%% ;, 



initial Dev@lopmenl of Lo3 AngeleslLong Beach Harbor (late 1880) 



I have no t  ye t  bm?n zib%.a; ' to .Ci..r:d a aapy i2r" Lhe dsslz:n d~c.;amept 
of &;he P e d p * ~  Rycn)ewatep* but "-?:"- -.,, ,...,, gWX3-focit %re-.kwa te.r> %a23 

the stzr7t caf !;he pr*r;oent Los trrpal.es-?,cng E e ~ ~ k i  es!imcrbci al. 
hwki~pt- sek~ap 2nd was ccimp?ie"t<! jtast bef 'o~e  t'l.~e ope~i . . i .n~ of" t h e  
'? I-mama Cari?L'il, It s an I.wdiesea t 3 . n ~  %:reaStw;iter~ $c>cs?.xse :i.t :: 
t h e  an1.y f'i.tteC stone nlasonry breakwater* :i.n t h e  so~.xtheyr: 
@a.f,.f f cwrx:i.a. w e a .  The I c ~ ~ e r  sect.f.on, tA~h:', ck ~e t.;'fll. at Least 
eS..s.cw by C P ~ S S - S ~ C ~ ~ . ~ ~ ~ X I ~  was r? .~bhPe ,  btlj.it 6 r o ~  za rnai9.uay 
4- ,,r,-,tl,e V* Ibw. the 4;op sl;c%l.a~. 5,s $"it& grban:"i.te b',.3ek:3 brsiaght 
K* 
L u90m one or t h e  inil.antl quar8'$es, Suf f5 .c~  to say I;t~a!:, two 
cmntraacti:rs went  bar\.!crbupL r m d  one co~xl . t ; led 3i:!ir:irit? trying ?:.a 
&:~n?.l.d tk%s cx~ens2:kpe ae.*rnor3 rwzk z y s t c ~ ,  It has bee:? a 
suc@essyu'jr b-.&akwaeer "r; effect that, w-Jf;%i a,bsl.gt a("j y,r~:&ra. 
of serv.r9 ce ,  &he $;ol;al. ~;~il.r?t,,enance cost; Tor t h J  :I bnea.kwaiern di; 
1982 has keen about $5000, aPI ~.esu l t%ni :  froa the  !939 
hu~.r%.aan.r:, wP:l.eh i s  t3.e sgl..y o w  that has eyer-. dl.sectly 
cx*o:~scc8 the !,as Ange1.e~ EIa~hor  w e a ,  i.r? jfact:,, thak has crassed 
southex.n Cal.:E..fon.ni.3, Another p o i n t  in Intererst was t ha t  
50 yew:: a f L e ~  the Et~eakwakzsr \<as t>:~i;.t, when we had leemed 
Lo understand wave re f rac t ion ,  a ref saction analysis sf &h%s 
brbeakwa%er showed that ~ o 8 k  of 1 .h8 .3  in an am-ea sf wave 
divergence an6 n o t i s u b j e c t  $0 ":;he entrerne wave a@tj.an of some 
of the o%bw portions o f  the San Pedro Bay area,  

An L n t e r e ~ t ~ i n f ;  reseap~h p m J e ~ t  was a l s o  incosporated into 
t h t a  Sari Pedro sectl.on, M r ,  D,  I h g h e s  was the  @fsril%~xi l.n 
ehasge at thLs t j ~ e  a ~ ~ i  he had a group o f  concrete test blocks 
pl.aced imdeuX water own the bsReakva.ter, These Irxive been 
recovered and cored by %he $103 Angel.es garbop. @epar"s,men$ 3% 

46- or. 20-year i .nte~wLs rind, to date,  have shown no 
deteri  o r a t i  orx due to etabrrre~genae in salt water?:., 

The center hreak8~atsr7, a 12, QOC-foot roc!*:-r~xbb e s e o t l  on was 
des-gned and built in the mid-1 9303, Suf f2 .c~ to say "cmat, 
i.nssfar as 1 &raow, th3.s Js the s"'irwt breakwater wlz:i.ch usetf a 
eXag arid sznd sore covered by rock-rubb3.e ~ o n ~ $ ; r t ~ @ t i o n ~  23190, 
therhe was no wave a.nal.ysl.s, as st.?&, 5.n t h e  design o f  this 
b%eakwa.tc:r. 

The desi.gn was based I.a~gel.y ora exper-j.snce w i t h  other. 
breakwaters crP s4mirri3..ar types and a great anks~:nt o f  detal:tcicr 
ana1grsl.s sf slopes stability, %GI; reeA..ly fronn a s%aQ%c and not 
f '~can  a dynamic 9o.l.n: of" v,.iehy, A w + ' . .  &,u~tl.ctn o f  4i.?->:i:: 12$ QfiC-T/f<~i;  
t>~.eakwater was sever6:l.y da~r;g,:sd by &he 1939 hur~?.caa?e, 'Ef 1.t 
I.,& $,ec%: z ;mi;""iy r~i.:ats:z"&, the r*epzi.r bi I?.. uc,~..ib.d hsve proba bl y 
Beer1 fn t h o  opder* sf $209,080, However3, it was Fe:!."c tha t  t:!!e 
:,ut;c?ru $:ope s t a b i 3 S t g  was not sceure and the en t i r e  ;2,0t?B- 

7 - foc.jt ser:tjo:; $g>,s m&j.f3edm p;.;kn;i",-@$zpenc<,j \$;?.$ t4?e , e . i , ~ e ~  
~-+..ublale, or R sectfon :"l%sno the na.i;;.z:-al. hottr4rmt up to a';!oril; 
-10-foot elevatinn ims dFreetZy bot%o~ dumped Prcm barges a ~ d  
assumeti a rzemial s'l..ope GT' stlotat; ezco ve~tj..eal to one-and a-- 
qi.aart;era hn:l*:lzsszii,ai., Then t&e cap rack fssrr~ -10 t-,e 4.41.1 ua.3 



eutat:1.4.shad os: a one an snu!-and-one!-'tiaI..f Lloa-Lzonta:!. sI.opey so 
t'EEI.8 ~ ~ " o v i d e d  a OOY~WX angle nr.d weak, pol.~a$ hr1 t B 2 e  $;~B'~LIC&UT'C: 

at the  -10 roo t  dep th ,  Dta r f  ng t . & ~  3933 hzxhr8ieane, ei.thel* 3:.2e 
2. . " 
bt, ~..aaee:sracy sB the  c o n s t r t ~ c t i o n ,  sr t h e  hhydl-ostaZ.3.c s.apl.2.f t 
at the troaigk! oflthe vrrvel the cap rcsck ,was ll$erall.y pu'i.Led 
se3ward. The e n t i r ~  I2 000-f oat sec t i a n  was faebuPj.k w."!.kh t2ae 
B rock bc.i.ng br-nugh'r, seaward an addl tTona.2. 35 Feet to *.ovIde 1' 

a sb.eP.P far the fl.abCtes a.m:lc.w rock to r*e:?t on,  Th:s slot on2.y 
eli.mi.nated the convex poi.nt  of' weakness but 4% a l s o  matle 
al.:l.owrx:%ae f 0.c. eons&suetl.rm er.?csrbs 5 .3  %kc: fj.eLd, 

TJp bs:? 7982, there has been r,notki.ng k s  app~oaet! $;he s@veri.ty o f  
the 1939 hi:i-~icane, krxt %Pic sectxion baa I.1el.d lip we4.1,  Tllc 
13,086-f sot teas tiern sec"t, cn , buKi t 3 n %kc 19liO,e; LO ~o!rip'l.e&e 
t h e  entl.re brr:atinat8:3r sy skew, was %>uil.t kc.? t,hc smie mod l f'j..ed 
design. Aga.!.n, these; breakwaters wepe bu2.l.k wS. thout the 
knawl. edge we have tcday <af dy 2anPa wsve f carces , Bu"r,fo:r..l.o-oar1 
ref ~a.cf";,f an zr~alysf 3 ,  pub:l.j.sk~ed in the  old Beach E;..os$.cans Soard 
Technica l  Maeuals, sho.13 that t he  aye8  ere the wars$ dz:,~rrs.&gc 
cecurred was also an ;pea sf wave convergenee, Ir: part, t h a t  
explaizs the damage, and i t  rnay not have $sen caused m t . i ~ e l y  
by the weak pc_ai.ral whepz: t h e  cap rock aieL t h e  B ~oek, 

Bi i r  :hprave?  knowl.edge o:'P wave z@f;?.on 5.n t h e  aariy IgriO..: iX:i.d 
r*est2.?.t in a change in a.!.ignmerz& of' t&.iis E!reakwate~, 
B~i..g-i.nt.,lly, the 7 3,0BO-.r'csot sea hi an was to extend eask;ward 
about Y LCBQ,: fee t  aasd t h e r  have a 19130=femt "rend ir!s?~o~-e $0 
encl.ose ';,he har%lor, This ta.oaxl. d ;lave py.event.ed Yurather 
expacsl.oys o f  {;he crxter h:ir&o~ area, Dun-.lng c o n s t ~ u c  t i.on 3.n 
'1 9kZ,  ?A% was decised ";ts sCr*algPiLen this o u t ,  as wave 
r e f r a c t l ~ n  iskalys2.s showed that, be@c..;tl:?,,r: o f  t%e sweepi.n.~ ... 

IC?UP"~S~~LYIT  of $:>he ~ h ~ ~ e J . f ~ j e $  a. ~t r . z l . gh t  I . i n s  breakwate~ bruul..<:! 
provide j u s t  2,s much wave shel ter  T;o the %rrsilc~*a; navfgstion 
Teaturn as the bend? acd wou7.d pcrbc:i.t f"utnre extenslori of  t h e  
%r*cakwakar* by changirlg the nif.gnsaen%; ts p % ~ a I . l s l  t h e  coast and 
a4.90~ s h s l t e r  f'sr el.thmr ,-addl.tEcznal. xaavl.ga%"i.oa Iae.i.Pitl.es 5.. 

fsr t h e  iangoiwg devel.cpwenf, of offshore o i l ,  fae$3..3.tl.ss 2n th::..~ 
r l c h  a i l  f i e l d .  

7" 
.: w?;.l."i. not. gr. much f n t o  tlae j..nner ha~bcar desi.,grs except to 
comment on %he h a t  that a% the t5 ,me of the  or%ginal  h a r b s p  
d p s j - g ~ ,  when tl:emqc: was onl.y tihe Saa cleddrBo breakwate~,  khe 
coar:ept BSI' *she i.r!new. channelx krrown as Ce~-.r.ikos C%arn.nc:L, 

. "  conn<?c",,..~.g T,csng !$sack? ancA :.,as .W ngc?2 es har bar-s bek5.nd %'ermina", 
:.32.r?:fld, was a good fsue beeaea.ae i.t, p:r.csv:f.ded a Fast way f o r  
saza1.3, boatlr:, t u g s ,  I'l.re boa&%, ete,, 'r,o ge& Frog1 one har.T::<3r. !,(I? 
awsdhera wi"r,,hc:~.~L going 2 . n t s  t;%e exposed ocean, The  comuipl.etj.on 
of the ~ f l j , ' ~ I ; ~ r * &  ?jre::&~j~."a,g~::; kt.bl.3 ekksannel.. s . ~ m ~ - w h p j . t .  
redrindant. 5: t is ve ry  s e l d o ~ i  used by tE:e I.sr%ge @ O F E " P ~ ~ ? P C ~ ~ " , .  

 vessel..^, blit an:.;:in?y by the zmal.1. crr.a,f'& 2.n tb.a.,t area, and the 
%.g.~gs gt?tt.::i.rl:; back and fo~.B;*r? het,weer, WriS.mS.ngl.on and Lor:% Besaci.,, 



It did experience qufte a problem in about 19618, T $eLieve, 
when we f01$ t h e  tsunzami wave from tke Chi lean  e a ~ t h q u a k c .  
T h i s  ~esul.",ed in a tremendous sefching actloa fn t b i s  channel 
ncd 3n O V ~ F  a mj l l i o r .  doEEara in dmage, Seieh surreuats at 
the cente~ point wepe estimated 8s high as 15 to 48 m i k e s  pey 
hour, and, sf course, one of %he reasons f o r  damage w a s  the 
low-level Ford Avenue brbdge whlch raked tha super-structure 
off 04 a$ least s e v e r a l  boats ss they  were swept t h ~ o u g h  the 
channe l ,  

P visjted %his wea  the next morning whrle  t h e  seishing a c t % o n  
was s % t P %  quite strong and we wen$ first t o  %he bs%.dge 
connecting Long Beach m d  T e ~ m i n a l  I s l a n d  and %here was ~o 
d e b r i s  a t  t k i s  point ,  1 then moved a~""ousd to the apes 

oppssLte West Basin m d  checked in that area and again there  
was no debris at $ha% point, but in the center, a tremendous 
mount aP debris was st j l l  sweeping back m d  f o r t h  due t o  the 
seieh actf on wlth no resulking ver t f  cal movement, There 
probably would have been sirnilas damage a few years later when 
the harbor was h i t  by the A l a s k a  earkhquake, bug t he  selsb-hg 
ac t ion  was much XOWEP md a l l  a4 the mcienk m d  weakened 
$ri?lng systems had been destroy& by t h e  earlier quake and 
replaced w i t h  new construekio~, so that the damage was minor 
from t h e  Ahaskan quake ,  It has beewe Q ~ V ~ O U S  &hat any souere 
se lching action brill. excite this sec t ion  of channel due t o  %he 
difference in phasing between the  Long Beach entrance and $he 
Saw Pedro entrance, 

The groin b u i l t  on outside o r  the San Yedrs breahater in 
%boa& 1964 5s m? jnterestlng structure because originally $his  
area was a pocky headland with no littoral sand apparently 
moving in the  area, This was evidenced by the heavy presence 
af kelp before the brea-ter - a s  cons t ruc t ed ,  Attempts were 
made to  es tab l i sh  a beach in this area at feast twice before 
the 1964 e f f o r t ,  but i t  m s  ~ a l i z e d  &ha& the  o t i t e ~  sand at 
cekta in  $ b e s  was being swept along %he breakwate~ through t he  
cap rock, wk3.eh extending t o  a -18 had large voids in it, and 
was s@a&tered back lcto t h e  inner hasbos, 

So, as a ~ e s u P t  of %he C o ~ p s  sf Engineers9 ApgendPx IT, Reach 
Erosion Control Studys a mGeampa~benrt Groing was ~ecomsnded ,  
and i n  $he 2966s buBE$ to csatain s a d  between the groin =d 
Point  FamJn,  A very Large fill, ~ e s t z l t i n g  from deepening of 
the S m  Pedro entrance channel, m s  placed behind this grsf n, 
TWO effects uem achieved, The groin i t se l f  extended i n t o  
deep water md had a very I?%& cope, so It a c t e d  as a no-sand 
bypass g~oln and sand was not golrag over f t  os arsalnd i t ,  The 
sand fill i t s e l k  was so massive t h a t  it acted as a real se%L 
along the breakwater and apparently very IItt3.e o f  this 
mateaial has migrated into the i nne r  channe4, and the  beach 
had remained qe r i  t e  stab1 e ,  



The material was not  as good as ok ig ina l ly  hoped fore, 1% 
contain& a certain a ~ o u n t  of clay and a great mount of 
cobbles, The first sesukt appeared bad because the mea next 
ta the green was a cobble beach where the upper section was a 
sand beach, but  t h i s  turned out quite well because surfers and 
ba them donBt mix mmag and &hem was a very good s u r f i n g  
wave action adjacent t o  %he groin. This, dust. by B t s  nature, 
~eparated &he surfers from $he swimsrs and prevented 
controversy, As the years pzsaed, however, the cobbles shook 
dam, the sand migrated and this entim beach wow la a rather 
good sand beach and the project has been qui%e suacessful ,  

On %he Long Beach side of the h m b o ~  there wese several 
interestfng pro3ects. F i r s t ,  the C3.$y sf Long Beach could no t  
w 8 i t  for the total construction oP the outer breakwater 
system, so in 1928, they built their own b~sakater. T t  wis a 
5000-foot rock rubble sksucLure to enclose the Long Beach 
Harbos md provide it w i t h  local protection from $he east and 
south. Thi s  was a pock rubb le  bpeakwatw and extended outward 
froa the  alimment of the  Los AngeEes-Long Beach River and 
t b e ~  curved back toward San Pedro. Et Is probably the longest 
buried breahaker in t h e  world; because of the 5000-foot 
section, over Q000 feet is HOW buried with in  the various fills 
a$ Long Beach Harbor as they extended %heir  port system, 

I$ also showed a unique confirnation sf wave refraction 
ana lys i s  Because in the early 1930s one section suf fered severe 
dmage due $0 a stom, kaker, with refractton analysis, this 
was conrimed $0 be an area sf m v e  concentration, In 
addj.%ion, s".n d iscuss ing  t b f s  with Diek Eaton before he d i e d ,  
be and Charleg Vickers bad to replace the navigst ion I k & t  at 
the end sf t h i s  breakwate~ during some of the worst of t h k s  
stokm, He tells me that t h i s  j s  the first time he observed 
t he  severe "wrap aroundm e f f e c t  that sc@urs as waves w e  
diffracted aromd the end of the struc$ure, This later Maa 
keconfimed at Vicksburg and writem up in the literature as a 
r e s u l t  of model studies of' the Hawaii= breabakers. 

There were two World War IT projeeks of i n t e ~ e s t  in t h e  Long 
Beach Harbor area. One %as the construe%ion by the Corps of' 
Engineers of what was known as the Pies A $hm%mi t f~n  Docko 
Thfs was the iiks% quay wall dock $0 be built Bw &he souehern 
CalLfornfa asea, Due $0 the wartke s c a ~ c i b y  of timber, it 
was decided ts build t h i s  strue&ure as a concrete a d  rock 
quay w a l l  dock rather thm tbber, The desiw was probably 
moye of a f i e l d  so lu t ion  than It was an office so%utlsn, as 
$he basic concept was the base of %he wall would be what 2s 
nsmalPy  call& a cyclopedim s"csue%ure, in which we dumped 
barge Boads sf  sock up $0 about 5 tons i n  sEas, and %ken 
alrnosk by guess wo~k attempted to fill the vofds w i t h  
eoncp.ste, 



'!%is q1i;:ay wal..?. w;:;.~ "l"t,a0"3ecct l ~ n g  2nd T &hi.& age c?r:' 
keas~ns  fay i .t,s :;;lceess ga:; 1.t %o- L ,\..~ssie alrriovt n Z.am?r:a. te?d 
.?,?4;mx? tiiavbe, The roc?,: pIace~",e:':t ~'"3.2 ,-.,tt-xr",& at, t;hc @astw:ir*d 
and as st-rcm 8s :;euaraal 'r:,uz?dred feet of' rs&. wcpe i .~ place -E.n 
the  f:$.r,r;t I.ayl.~.r, a ~ < i  'I b&l.j.ryiy 27; about IO-frjot 
I i f L s ,  i,Bze r%ck w o r k  eonf-,i.ntned anrZ &Ao ~0~93:7e$e ~oi-11 ?S;~E~&)WE:C~ 
behi.nd -i.t, :;;, iiri3.s :>f'f"i.ee t>~iglge~+r  .,... an t3j.9 jcjb ?$:I: ~ y ~ g p e : j ~  

was pX.otted, FTe;: gct a ser jes  sf interswov:?n, ;r.l.nnr>:.,"[,.aw4.na.ted, 
t:.ypp:s : s f  structures. 

SSP i.hT3 type G:" wor8- e> earva.led forwtzrd for the e?fit,l~he l & O Q  fiec:t9 
palsf n.5 dh5.3 cyelopediar: sectj.i:ar~, t.s a - KO-f cot e;.sv:2"r;i.~,.:, 
Then Pzac;n Q D - ; ~ J ~ ~ &  qs.:ay wa.2.l : F J X ~  vfPosm;:;dv) fj?,?, cQ 

"- I* & .  a.i. , r~ek  el.pg%tj,~yj., f t ~ 2 : ;  sc: ki bh eop'seraete to t h e  "in-,' 
successfe~:, t h a t ,  ~ & l l . e  t 1 i i . x  1 ~ 2 2  I. was b1fl.L ?:n nbntxt t 4112, :I" 
walkad t h i s  sect ion at a. I..ater d a t e ,  when 1.k had keen 
subjected to at least; 6 ora 8 Fee% a? s:itw:',dealee, ar.cl T: cotz'ld 
no% Find 8 s ing le  esack 5.n %he wkm2.e skrrr.cta~,re; it, subsl.d@d 6 
to 8 f e e t  as R m~~~o1.1.l;hi.c str .?.rc?tu~e, A comrnenta~~y st? cost  and 
t h e  I.mpact of" wa~t9.m schedules;  t k i s  s t r uc tu r e  ua,? hui.l."c,.n 
absuf; one-h8lt the l;f.~e it wdser3.d nor~npia:f7.y Lake, and cost; at 
?.east twice as ng.~@87. as suck a s t rmnta~re  would o ~ ~ d i n a r i . l y  east, 
b u t  t h i s  1.3 the pr-.i.cc yo9.s pay for 2siczrrgy-up wz.rtime cztrzrctures, 

The other slrtzctwre of i n t a w e s t  w a s  tkla.: Lung Beach Naval Base 
br~T.1 t or3 the face of 'i"er:fifr:al I s l and .  ThS..s b i a s  s.a;ai.-.ted even 
bef'are we g o t  into World War T I ,  It was planned $0 be the 
I . a ~ g e a t  na.va?, bass in ::io?sthes7n Ca'1.2.Bo~~nir~ with .the nccl. es.3 
being t'bree laxqge concrbets gv.a.vl.ng dooka--one capable of 
t ak ing  t?:e I.arai{,qest; sf our sircraft; z a r ~ i e r s ,  9%:. wa:? 
o.*g:i.raallg thouf~hk  t h a t  these docks could bc;: b l l i l d  as the:. 
were, dependizg OPI khe o~dS;er b~eakw;i,ter t " ~  protcsc&,:lcn, The 
ga.tes were @al.sscx':?r; p t e s  fih2.t had to be fl..oated irate place 99d 
then asl~~k %nke rfiatotljng sills where &hey eould be I.oek-sealed 
and then the d r y  dock pampei! o u t ,  1k was fs.tlnd on the P i . r s t  
:set+ of gates that there was so aueh residi~aS. s w s Z 1  wi.tl?in &he 
oute? Aaptsr area t h a t  :It was j u s t  not .?easj,.ble $0 use these 
ca.issc;n g ~ ~ t ~ e s  w$."l;lrrsni; being s u b j e c t  "io covnsideuzable jamage, 
So :m mergeacy :study w i . ~ ~  undertaken by t h e  Ca:l.l.fsrnd..a 
I n s t i t , u t s  of Technology for the Kavy LC resolve kh i s  problza,  
The answer, throzxp$ t h e  iase of a hydn.aul5.e rn:iasdel 9T;~:d.y 8.7ld 

waT$e ref ract.i.sn dl a${-amr , t a n  to enel.ose the Navy h;mc wi . th  
secc>r!dary pr3stsc'!*i.f>r'i 14y a quay rial.?. anri d a s l . ~ n  t":e er.nl;~aiar;e 
?o rxs to ,m:kr;f~a:i xe wave: %ctl.on aga:i.ns i", ?:he f"T.oa?6ing c a i s s ~ ; ~  
ER~:,@s. T ? i k  tr;,"sC?j.ved th" prwb''l.srn and t'txerc? h3,t.e beer1 
f"u~%iler wave p~.c:bP e ~ s  %her%, 

A cli..".fer*er.% prsb:.i..c:xn was %?za,:+ %he l tsvy yard 1;s 'veryv ~:4;3~* I,he 
peat:er or +p.? i ~ ,  . > ISL , , , . .<~@P~G~ cr, hc?.: txr"z:i i..n Lowig BeaeI: H a ~ b o r  due to :;kc 

ext~ac?tl.cm of oil. The 2n"L.z-e !$airy base ha:.? aubsi.ded a m e  
Y Y I '  ' ~e-isera.~ feet, ~ts:.s :3utsIdence vnyp u.6:arl.y raes~s,l.ted i .v r  ",jeoc 

concre%e gravizg dc:$@ku rising ouZ ~ f '  %he g t ~ s a n d  d u e  ??a 



f90atationm About t h e  k i m e  the situatlsn became esi&fea9, t k  
was recognized and add%&%onal height and wefght were added $0 
$he canerete walls and floor, The caisson gates also had to 
be modir3eC and %here was no further hzard frm that ppoblem. 

This  aubaidela~e has BOW ceased due t o  repi"esswi.ng of $he oil 
f i e l d  by the C i $ g  sf Lang Beach and, in $a@$, t h e  Navy base 
itself h9a;s nou rebounded app~swfmately 1 foot m d  will be 
subjected $0 some malPer ~ P s e s  in %he future, 

Moving over to the C i t y  of Long Beach proper, the mea f r s ~  
the Los Bngeles River $0 the S m  G a b r i e l  Rf.ver can hardly be 
reeomfxsd cornpars6 to %ha& it was in the f930se 

One of $he events that occu~red that had considerable impact 
on th3.s beach was the! 1938 flood, First, the $3 osd b u i l t  a 
tremendous delta at the mau&h of the Loa Angeles River 8% the 
weatera md of the City beach, I n  almsst the same period, 
4940 to 1943, the o u t w  breakwater was extended about 8000 
feet and this extension p ~ o v i d e d  su f f i c i en t  shelter ta %he 
western beach so that it m s  no longer subject $0 littoral 
d r i f t .  But, starting at about the Wainbow Pier, in the center 
sf tom8 the Efttsral sand movement was seamed with na 
upcoast supply of sad, due t o  the cutoff sf the s iver  supply 
by flood control structures and the outer breakwater. So, the 
entike beach about 4 milea in length  was stripped f ~ o m  $he 
Rainbow Pier south through Belaon% Shore to Alamitos Hwbor 
m d  there was no hi@ t i d e  beach mt iQ after World War II, 

In the $948-49 per iod ,  hswever, &wo further events oaaurred, 
F i r s t ,  the outer breahater m s  extended to its full le~gth, 
as it exLsts today, and $he entire Long Bea& area is now Pn 
the shelter 0% the Eos Angelea-long Beach b~eahater and I s  
not subject $0 serious wave action. Based on this, the Corps 
of Eqineesa ,  under a flood cantpol authority, moved in and 
empletely dredged out t he  d s l t f l ,  i n  fact svgr-dradgsd, a$ %he 
mouth of the Los Ange3es River t o  provfde far  futuke OLoodf%ow 
and t o  rebuild the e n t i ~ e  beach oP Long Beaeh t o  a width of' 
about 300 feet. This extended from the Rainbow Pier ta about 
the Bebsnt Pies ,  A$ same period of t b e ,  dhe City sf Long 
Beach initfated its f i r s t  eons%ruclLsn sf the Long Beach 
Hwfna and was able t o  sugpl y sufiielent dredge sand PFOWB %he 
marina to complete t h e  beach widening project  frm Belmont 
Shore $0 the entrance to %he Long Beach Marina, 

These events went on from about 49Q8 $0 1953. The beach has 
been ~e%a$ivePy stable and there has been l i t t l e  East sand 
since %ha% period s f  time, Bcswever, it is not as attaactive a 
beach as it was when they had open surf, Now there is almost 
no cleansing action due $0 swf or Iltkoralt. drf  f t ,  and the 
b8ttm has becanme yakher murky, 



The z e x t  project sf $.n2;r;rest col~blne:z; the fl3oA aontru.?. 
: ; tpt~e~;: ; i~y~~s o? k;he Cabr.it?f 2i.i.eg. ~ 5 t h  csens f;pue$:j.on by 
t h e  C i t y  off *F,Arr.-,q Reach of k;i..Lk.: i.,sr:.n ,-, Pea.ch ?f;;rri.r:a., :!:t .l.s sf" 
%he f e w  m.rrl^.nas i n  Cal!.f'o?%nJa thata was not gartl.c.tps$;ed i .8 Isg 
t,he Ca~%pa of EngF;-i~:'?ers, F', w8.s  si;as%gnecji end b1a13.t bg thc C i t y  
o f  1,ong 3each wi.f;k ui.:; f x n d s ,  However, j!23% pri.ojr. fro,  b r ~ t  

.- . rea..l..!..y !:art o f  th.e Long Feack P2ari.na act ion ,  LBc Corps o f  
Errcgi.nccrs k . 2 ~  1,~::: 8:zggI es Cokacty '1;'I.ood C:on$rul. 3ls$r?Lct 
eunnpPeteb ",he ":sod C O Q ~ Y O ~ .  w:>I"&~s on %h6 S ~ P :  Gab~$c?2.  River; 
the rmiveg?  as ~epa~*ateA fr rx r i  t h e  us.rashlarzds that wm!ade up thi? 
cri.gl%,al 1,oq.g Beach Marlrsa aa~d pt..svided i . C s  cswnr j e t t i e d  
e:nt.ranee. The I.ucg Bcaej; Mas2na jeetl es were co~ibLrzed wi.?i.; 
thi.z,  so,  2.n the sane ltxa.sancab as M a r l ~ a  d e l  Rey, we rkiiw % v e  n 
three-;jettied entxrance, w i t 2  t h e  ~.iav:'i.gat:,ion cbarxne:!. on ?;he 
~%or?t;hatde and the ri.lrer; isri thr? :;okxthsldc, The Lung Eerie3 
Marina was one of the very ear3.y attempts ahfisde3.ing a ~a~5.r :a  
bef0r.e i t  was $r.l:i..i..t, And wh5le it wzts entf.rc?ly a tida?.. model., 
5.t dl,<? pr.n,vide a great deal sE infomat ion on adequately 
de:signing khe harbora 2nd the entra.nce Al..sa, %he extefisisn sf" 
the Long Beaeh Marina j e t t l  es was one of the first at$empts to 
place core rs~k above the -10-foot e leva t ion ,  as had been t h e  
concept before. The core and B ~ o c k  was s~mcztess%erllg placed  
to about mean tPde level and then the  cap rock placed  an top 
of ";hat, 

P doa ' "keeT.ieve L4.2:9,svang m m t f  sned powerplants  in thf s 
area, but there  are t h ~ e c  p s ~ s ~ p 2 , a n t s  here, which have taken 
advantage o f  the river-marina ~ 5 e p a ~ a k i o n  $0 avoid the 
expensive constsuctZon of sax t-wates-e~o%ing i n take  and outlet 
p,j.pcs fr1t.0 the cxeean, They have ta:mza.l.ed under the SRE 
GaBg..l.el River  and d r m  t"c,hej.r casl:in*ng water From the I.,or!g Beac.h 
Marina chava.n'leJ., take .i."r,x~idarnenth the river, u.2 a eanal, and 
through th.e  pc>werpiant, and then  the hot w2%erL pe turn  f s  
discharged into the r i v e r  -and grav:.f.%g takes i t  back Lo the 
ocean, Tk:3 ....s has worked out  wa4ke w e l l  except tha t  ttae warn 
m~te r  retmr*ned to ocsan at the wesf-. end of Sex1 Eeaeh ha$; 
become ;a very attract:i.ve bree&i.ng grotand Tong S t i n g  Rays ,  and 
each Spring lifegusrds have to cLeen them ou t  w i t h  explc:mives, 

One ol' t1i. i 5F2-50 cost  shsa~ing sti,&l,es w8.s a% Long Ssaeki, '9iEnc~1 
the  ~1i.dtll.e $rheakuater $+r2z co4jp3r%t;ed2 5% !.n%;erc&pted the dra.iPt 
.tbla.b r,~:3,s $ei.np csntr.i,b:?.k,erS 3y lairs BnnftJ. \-a es Riaex*, S ~ n d  x9.s 
no f.<mgile.r. moving 50%1rr along tEie crsast bct was cslleet:i.r~g 8.t 
the P Z ~ ~ P  rr,st;lC"r! 2nd t h e  oGce beaut-2. FI;:~. buaosd heaeh ;it Long 
Beach .r?l.arrowed to thr: p s j n t  w'i.le~e waves begm to -r?cde~mj.ne the 
sea.wal.:i.,, E ~te@alP L 3 k i . n ~  pi  ck~xres of* the expose<! pi1.4.ng 2snde.l- 
t he  seawal.::.. abtsu t  9 94B, We fe3.t that u r l Z a s ~  s : ~ i c t h : i  ng wa.s 
done absuC it soon, the? eeltt:.Ise bl-a..xSPf l"ro!~ khs Rwinbc>kr' P i w a  t c 3  

2el.wont Shwe  rhao~.x%.:l cs;.l.ayse, SubsS.clenr:e i..rr the v-'L.~iail.+,y or 
the Ral.nbox P fe r  duc: to ~?,.'i, cxtraaet:ioaz al.so contr%kir;l$ed to 
this l ass of beach, 



Along the blurE &pea, m d  ssnmewhere to $he nor th  of that, 
erosian wm very severe. Them was no beach l e f t  at  all, Of 
course, we realized t ha t  the offshore breahter was the cause 
sf It, having prevented sand fro% the h i s to r i c  sources f s s m  
reaching t h e  weag The Beach Erosion Boardas ressrn@ndatio~, 
whf eh we had sumested, w 8 s  t h a t  a19 this sand %hat bad 
acaumlalatad a% the mouth of the Lo8 Angeles River during 
recent F100ds be pumped dokm along the beach %o $aroCec% %he 
area, During and EmmedLateLy 8f t . e~  t h e  war years %he Los 
BwgeLes-tong Beaak breakwater was extended $0 f$s  preaawt 
$ergl%%nus near Seal Weaeh, and relatively soon afte~wards, %he 
sand frm $he mouth af the Los Bngeles River was pwped %o the 
e ~ ~ d l n g  beach along the J,on%g Beach share k ron t ,  Nw, 3 yyears 
lakey, the beach is still in good condition, 

ALAMITOS BAY 
bered by OMAR ZILLEVAMG 

Cslone% Leeds m d  f worked t a w t h e r ,  BY warking as a ska f f  
assistant t o  him, and in and a~sund t h e  moukh of Alamftos Bay 
when Southerna California Edison Company firs$ set ou% t o  
csnstruet  what they now call their A1mhtos Steam %tat ion ,  
which is an Cerritos Creek, above t h e  rowing bourse--&he 
Ollynapie rowing course--and above dlamitas Bay, 

The s % t e  was one where CoLane1 Leeds had a l s o  beon involved 
before L began working for  him, which means %$ was before 
Augusk of 1938, He had Dr, Kmpp of Gal Tech do a model strzdy 
of the mouth of the  S m  Gabriel Rlyer, which was the  same as 
%Re mouth oP A l m i t o s  Bay a t  t h e  tlme. The river had not  been 
separated from the bag, 1 think this work was done in the 
interest of %he old L s s  Angekes u$%li$g, which was because of 
&he pseaence of t h e i r  s t e m  ele@tr8@ generating a ta t ion  on $he 
Seal Beach s i d e  of the mouth OF the r fve r  and bay, They were 
c o n e e ~ n e d  about hou. t o  maintain t h e i ~  i n t a k e  of cooking water, 
whish had been taken from tha t  Joint mouth channel, and now 
would be &&ken f ~ o m  Alamitos Bay through a siphon passing 
unde~.  the  sepmated r iver  &%panel m d  to the powerplmt, 

Well, I dsnPt really have m y  knowledge sf &hat model skudg, 
though 1 have a copy of 1% I believe somewhere in my 
ILbrmy. But referring %s the work where E was involved, we 
malyzed the k i d a l  prfsma m d  the flaws of water, how $he 
Edisoc  CompmyBs pkmned n w  plant would fl%netiobl, tak lng  its 
cooling water theowh %klmitg?.s Bay khrough the pswlng couras 
and up Cerrftos Creek, Those i n t akes  are a result of these 
studies, including a Fairly l o ~ g  period o r  kfde observations 
on a emperative basis wi th  the Goask and Geodetic Su~veg, and 
the cooling water supply wzs worked out as being a channel 
t h ~ a u *  the bag entrance, t h e  bay watess, and Cerritos Creek, 
which was deepened up $a t he  E d i s s n  Gmpanyts intake. 
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Later, =d not very mrkch l a t e r ,  we al.ss worked w%_ttk $he I,os 
Angelas Depa rbenk  sf Water and Power i n  t h a t  area, as %key 
evolved Lhefk plans far t he i r  Haines Steam Station, w&s$@A $3 
j u s t  across the San Gabriel r i v e r  from RdisonPs Alamitos 
p l a n k ,  It gets its Esom BPmftos Bag also in a rather 
~br$beam~n scheme; in t ha t  t h e  2ntake %$self is i n  ",he wall o r  
bulkhead creating t h e  basin border at the  most nsr$heaaterly 
corner sE" the Alamitces Bay Ma~Pna, 

Almost na boatman mooring 8% slips I n  tha t  area, nor 
maintenance people, nor even some sf the harbor department nor  
the  mwine department p e r s ~ n n e l  wopking in that marina know 
$ha% t h e  intake is there. It was devPsed so t h a t  the entrance 
veloe4tfea would be low enough to be sub$le  and hardly  
not iced ,  1% fer~ct ions  well, i t ' s  a l l  below wager kfns ,  and 
unless one lmks for md recomizes some checker plate covers 
%hat a= OE $he p s ~ b e t e ~  walk back sf the bulkheads, you 
would never suspect that it wag there. M m  thatgs not 
parRieulwSy mique but then t5oae wall fntakes gs Sram there 
in seven parallel geometr%c eoncreke siphon8 under the $an 
Gabriel River, cross to the other side and unmdsr "%e coast 
highway, and appear at zn outlet a t ~ u c t u r e ,  Prom t h a t  po in t ,  
it fl.ows about 2 miles %arkher 'lag Lo the stem station I.n what 
rea l ly  is a small river, 

The psoblem of mmine growth here could not be so lved  with hot 
water the  way Edison Cgp~apmy had managed to solve theirs on 
$he sea coast stations w3.$h two pipese So, the seven barreled 
siphon w m  the  answer far %he flow they require, They only 
need about Tous barrelsI $ha way they maintained them 3,s to 
take one or several barrels out of service at a time fop 2 
weeks; t o t a l l y  close oFf the two ends ss &ha$ there $8 no 
inflow of oxygenat& sea w a t e ~ ;  and the marine organisma in 
juvenile stages $ha% have attached themselves and begun Chefk 
aedentwg l i f e  on %the walls of those eondufts  then become 
su f f soa ted  fop lack of oqgen i n  the m t e ~  md s l u f f  and fa l l  
as ~ e a d i l y  laoved d e t r i t u s  t o  the bottom, So, i n  sotakion, two 
or  t h r e e  barrels of tha% seven-wit siphon are takew out of 
servf ce, kss iated from a supply sf oxygenated water, and the 
oxygen then Is conswed in the life processes sf the 
animals. Once f t9s c o m m e d ,  they can get no mom and $hey 
suffocate, T b k  see@s to w o ~ &  ext~emelg well, 
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SEAL BEACH AND HUNTINGTON HARBOR 

SEAL BEACH EROSION CONTROL 
As r m e m b e d  by JAMES D W H A M  

I% is i n t e r e s t i n g  $0 note what has happened t o  Seal 
Beach. I recall  when P first went down to tha$ area as a 
boy, there was a beach s t r and  t h a t  extended almost 
v i thou t  interruption f ~ o m  Long Beach all the way dawn to 
Bunting%sn Beach and beyond, uibh j u s t  a s l i g h t  
indentation a t  Anaheim Bay, Wnaheh Bay, of esurae, was 
o r i g i n a l l y  t h e  Anaheim Landing. There was juse 
su i fPe ient  ti&% p r i m  effect Lo keep $he bay mouth open, 
and vessels of real If@% draft could get in there and 
unload s u p p l i e s .  men %he sand supply souFce was cut 
o f f ,  the beach beg= e r d i n g ,  and to p~event t h i s ,  $Re 
Seal Beach groin was b u i l t  by %he c i t y  a t  the  nsr$h shore  
entrance t o  Anaheim Bay in 4939. 

Very shostEy thereaffter, a fillet sf sand b u i l t  up 
against that groin and rem8fwed un%%L $Re offshore 
breakwater was eomplsted - I t h i n k  about 7989 - and 
chmged the  wave regime, 1% cut. of f  the  waves frm the 
west, %he waves from the  south came in and stasted 
moving $h%s ri l le% of sand from the south end back to the  
nopkh end, About %his tine we were studying %he eTfeeta 
$8 m f 7  es sa either side of h w b s r  construa%ion work a$ 
Long Beach, We ~eesmme~ded $hat sne way $0 handle this 
s i t u a t i o n  would be to bu i ld  another leg sf &he offshore 
b ~ e a h a t e r ,  because aQ $hat time Navy eagktal  ships were 
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st i l l  fn use, We thought  the  Navy might need &he 
a d d i t t o n a l  mooring area, Later, it turned out Ghat the 
Mavy showed no Interest i n  exfending %he breahaber, so 
this was never done. We &ken recomended, and the Beach 
ErasSon Board approved, esnst~ustion o f  Lbe middle groin 
along $he pier f n  oades to esmparbentalixe the Seal 
Beach atsand i n t o  two halves, Ve knew the direction 
waves would cme in %wd $he sand t h a t  existed there would 
Be contained wi%hf.n these $ws seaen ts  wrthout befng 
movd past either, The only troub%e was tihat we knew 
t h a t  this wouPdnst Last forever because t h e r e  was no 
source 0% supply for this area other thm t h e  San Gabriel 
 rive^, a d  the San Gabriel Rever je%%%es shot the r iver  
~ a t e a f a k  off Go considerable depth3 i n t o  the water, We 
r i p r e d  that at same time it would be necessary to move 
tha t  sand and get it back on %he Seal Beach styand, 

We knew it would be necessary to repleuniah &he beach sand 
peridieaHPy. 1% waa done once when Anaheim Bay H m b o ~  
waa &edged deeper, S me of t h e  sand was plaoed $0 the 
north in acoordanoe wktb our seeomendatfsns, Tha% was 
about the end of my involvement ~ 5 t h  it. The central 
groin has been very effective in cmpa~bentalfzing the 
beach, 

SEAL BEACH CITY 
As umembmed by WILLIAM J ,  HERRON 

The Sea% Bea& problem beewe qu i t e  @oanpkica$ed, It bad 
been a seasonably stable beach, about 1 mile in length, 
untfE the  sand supply was denied to it by the esns$suslion 
0% $he flood control structures, partBcuEarly on $he San 
Oabri el River. 

In the early " $ 4 0 ~  t h e  beach was h g i m i n g  Go dstrffer loaa 
of sand supply beeauas t h e  Bittom1 drift was P r m  w e t  
ts =st m d  $he beach was beginning t o  move on down 
without e p l m i s b e n t o  The city h43t a stub groin at 
the ea%t a d  sf the ei%y, which pa~tiallg solved their 
problem but, of caussa, a b p l y  %ransfs~red 1% to the 
adjacent Orange County beach mmmiQy h o r n  as Sur f s ide  
and Sunset Beach, This problem was Qust starting to 
~ O C B ~ B  critical when, w i t h  $he advent of W Q F L ~  W w  11, 
the Maw decid& $a take over the Anaheim Bay are8 and 
constsuet m amwition depot in suppop% of the big Haw 
Repair Yard on Te~mBnaP Island. 

The Navy proceeded $0 stas% &$h the short  grofn that the 
City of Seal Beach had b u i l t ;  they @#tended %hat and 
fnos~posated it into a pair of Arrowhead jetties; these 
extended out %m about -22-foot depth, Thla, of' esurae, 
completely trappad m y  sand t o  %he west sf the  je t t ies ,  
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go great effect. was noticed on Seal Beaeh u n t i l  %he 
extension sP the  out^^ breakwates was c o ~ p l e t e d  in 19G8- 
49. BuL with t he  ente9asioar of $he outer breaha$er, and 
the cukofff by wave action from t h e  westerly side, 2% was 
suddenly sealfzed t h a t  the direction of fittoral drift 
had chmged in the Seal Beach area ant2 was now carrying 
sand Prom eas% $0 west, As a result, the al%@ment o f  
the beach fronting Seal Beach cample$ely reversed i t se l f  
wi th  the  erosion occur~%ng at %he east end and aceretion 
at %he west end to the extent of p a r t i a l l y  blocking %he 
San GabpLeQ Rives. Thfa m s u l t e d  In hightfde f looding sf 
apa rben t  houses a t  the east. e ~ d  of the beach and the 
af&y mdertook one of the first coswsative bezch e ros ion  
eontrol projects i n  southgm Caaifornfa, The solution 
was aomwhat dnteres tinge 

By the Hate 1 9 4 0 ~ ~  the aforementioned prsjeota had 
created a mmpartment beach between the jetties of $he 
Sm Gabriel Rfver and the Mavy Weapon Stat ion jetties. 
It @as decided to b i 4 d  a Toag hi@ groin a$ about mid- 
point. of Seal BeaaR. TRls would eompakbentalize the 
Maoh $w%o two ae@enka in which beach amd could be 
import& and s$abi f lzed  so that there was no overtopping 
armd f lmding  of the PmdsHtde stkuctures,  The p a i n  Reke 
is interesting, Thfs  was about the t b e  sf the advent of 
the prestressed concrete shest pi l ing m d  a groin was 
designed of prestressed conere t e  sheet piles, taking 
advantage of the pier a$ about the wid-point of the $sack 
$0 S ~ F V B  as a driving pka t f sm.  The pier was ohecked out 
to determine If it could carry the weimt sf a pile 
driver and t rucks,  The groin was extended sesward along 
the west side QP $he p i e r ,  zind a a ~ r i e d  out  to about %he 
-ll-$0~t6 CO~%OUF, This is a c s m p a ~ b e n k  groin, The top 
of the semard end of %he pain is a$ a 4-7 elevation m d ,  
as 1 said, carried out to the 14-foot depth. 1% was 
osn~eived aa extending beyond $he efPect of %ittora l  sand 
movement aad would almost completely compastmentaPize t h e  
twa beaches, 

A safety pkovis ion was put  i n  the i~utho~izing document t o  
Gransfer 30,808 cubic yards a yew of sand f ~ o m  one side 
t o  $he other t o  mainkain balmced beaahes, The. system 
h a  worked p ~ e % $ y  well but i"-,ppgea~s to me that t h e  
main needs t o  be longer $@cause there is a m ~ t a i n  
natural sosting 0% sand m, particularly, the east beach 
which gets Eore wave aetfon, m d ,  &i%e the shoresf de is 
pretty stable, the $in@- ma$erLal is apparen$lg sEowly 
moving around the  outer  end of the  groin m d  add%ng to 
the west beach, 

We also pan fnta a psoblem in eanstruekion of %he 
pres%res%ed conerete sheet pile groan and 1 have still 
not really seen a solut ion ,  The sheet p f l e  was dr iven  
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and tkren heavy H-beams were used as walel~a $0 t e m p o ~ ~ a r i l y  
hold this stra;aeture, The cap was formed of esvrcrete 
along and around %Re Lop edge of %%a concrete sheet pile 
and poured I n  ?lace, With the f l e x i b i l i t y  of a 
prestressed wncrete meaber, it appears t h a t  we j u s t  were 
no$ able +GO hold tha$ structure Ti rn  enough, being 
subject $0 wave action, t o  allow t h e  concrete to "set" in 
that cap and maintain coer.p%ete bond w i t h  the aonneetfng 
reinforcing steel, It m s  not long after construc$lon 
when oracks beg= $0 appear in the cap and now sect ions  
have f laked off and it's obvious %hat ,  fn a8ny areas, 
there was not adequake bonding begween the  concrete and 
steel, 

Later, we $ried &he s a m  thing far  a shorter groin at 
Capfstrano Beach; and even these ,  we st211 had a little 
t rouble ,  w2th the  ahget p i l e  being i n  aovemenk wh%Be we 
were t ry ing  $0 pour %his cap onto fcpm holding j u s t  $he 
tops of &hem, E haven't seen 8x1 m8wer ye t  to %&%s; and 
ft is a problem, 

ANAISEIM BAY AND SURFSIDE 
As remembewd by OMAR LILLBVANG 

The next problem in erosion was at Surfs ide  and Anaheim 
Bay, They had a w r y  severe erosion p~obPem. 1 think I t  
waa probably t h e  resu l t ,  p s r t i a l l y  at leasf;, o f  the 1940- 
49 extension of the offshore byeabater, T h t  mused the 
point  of the ekosfon $0 s h i f t  ta the south, The 
breabgter protected the eroding beaches i n  Pmnt  of 
Bahowt Shore and tong Beach and it stabflized those 
pretty well, There was a Zlttle wave action Inside--1 
guess it moved the  sand some, but not much--and so that 
s h i f t e d  the  erosion focal point P m t h e ~  east mtll B t  was 
h i t t i n g  in at Surfaide vesy severely, When they dredged 
out Anaheim Bay Barbor agad I n s t a l l e d  &he j a t t i ea ,  they 
pumpe8 a lot of the s a ~ d  along the beach, 1 wagirse the 
erosion has mwtlnued, but I haven" teen that beach for, 
1 t h ink ,  20 years, 

Mext dawn t h e  coast is Anahe& Bay, I remembek it when 
there wepe no Imp~ovemen$s at a l l  when P was a boy, In 
Fact, we st0pp8d there once so E could bake a swim, I 
t h i n k  I was about E3 years old, B t  that e w e  it was a 
p l a i n  meandering snkrawce and evenkuaBLy the Wavy, durl2g 
World War 11, went in and acquiped f t  as one of t h e i r  
Pa@BPI@ coast m m i k i o n  depots,  

Colonel Leeds designed the Akrmhead-type breakwate~a 
$hak are used ts segulate the  Mavy entrance and prepared 
the plans and specs $or $he firs$ dredging and for  wharf 
eoplstrnc%lon in $bat harbsk-, while I was in the Navy 





iiurlng Wor3.d War XI, so 7 d.i.daBI p ~ - t l . c i . p a t e  $ n  that, 
Howeve?, abo~xl.; 7963, for3 Lhs second t4m8, the Navy 
deeikded once more t o  deepen the b a s i n  so as to br ing  
I. arger vessel..s al ongsj. de,  The srbiglna"icm@ep%;.;, far 
wk~S.cl+k Colonel Leeda deslgned ft , had t o w  barges hz*oagk:"e 
alongs.i.dc3 the %hap$", leaded w i t h  amiun99;4.sn avid %ken 
&aker~, out al..ongs.%de s h 3 . p ~  sf' the f3.eet that w r e  ?it 
anchar in the ! , ~ s  Anageles-1.0ng BeaeM~arhsa. p ~ o t c o t e d  
area, The a~$rntmf.ti,ort was  the^ loaded aboard ship, 
Stbsequent'Eg, they had deepened it+ once so that smal.3. 
Navy vessels c o u l d  come i . ~  and rep3.sni.sh ar~ae;ini$i..oc 
sr.lppl.iee directly aeposs the wharP and ncsw t i ley wanted B;rj 

bri.ng in ships as I.arge a.s des.s'ixUeyer escorts, a,~,i.s.cS. pcrhzips 
d e s t r o y e m ,  a ; ~  do t h a t ,  Arid it .was an i n k e r e s t i n g  thlng 
beca!ass we cau%d look a% how t h e  Arrowhead jetties had 
behav~d  2.n terms sf qaieQ%r:g wates f.rasic$e, 

Same S%PLI@ t u r a l  concepts that had been prevalent %hen 
they were origS.aal.Lg des lgned ,  k~e knew w 9 , t h  later 
disc~sveri. .ss and d3,ssenination. sf d:il.s@over$es os 
di f f rac t ion  and other phenmeena sf wave movement, 
probably were not at al..l needed and we removed them as 
p a ~ t  of khe wj.:len-i.ng and di.a?;n9 t roes tore  $;hem cf, 
Parf:3eul%rly some Tittle spike j e t t 5 . e ~  t h a t  Jet%ed ou$er 
r i g h t  at %he por ta l s  of the inner harbor  were rnemoved, 
azd subsequenk;l.g, I.k; has been shown tha$ they we!% not 
needed, 

The daepenizg we.s accompl.fshed wkai.l.e the frac:f.lf.ty 
eontAnued to serve ships, The sestm2.t vas %kka% the divers  
could no$ rase g a s o l . f n ~  engines to ruri t ; " a e l ~  conppes%orn8, 
they had to be spark s u p p ~ e s s s d  cleckric ~otoss, They 
had $0 be d s m  the w h a ~ f  m d  the traffic pkoblems Just 
doj.ag &be sLePvey $r;vest:,igak:i.on, no t  fo mentlon %-,hose of" 
cons trtka t i o n  work, whi le  that, hagnbar cantj nued krs I s a d  
hot a m ~ m f  % ~ Q E  was sc?methlng e l se ,  

About t h e  ",.r~e th2k 9 Per% Leeds, Hill. & Jewetktto @pen 
%y o b i  off ices ,  FIE? began work an a speelal  wharf $0 

acaomadate the Navgvs one and only tail-gated shfp, $he 
Landing Shfp Dock, so t h a t  4% could come 3..n, dsop its 
tail-gate art t h i s  special., wharf and load anto 1.t the 
Satr:m sse~nd stage elereen2 bii-riofa &;ad been a s s e ~ b l e d  by, 
P graess, North Bmerica.~, only 14 ~1.5, les nszqt& o f  here, 

An i n t a r s a t i n g  eom~ienlary om theosy versus practice I s  
a p p ~ o p ~ i a t e  sn t h f s  one E ~%,uess, The work wn8 bejng 
furlded by RASA and S W B ~ ~ P P C : ~  back i n ,  li: dontt ~emeabe? 
~hese NASA % t-~adqual-t,el":; Pap 3hesc pczrapsses w r e  16 
seen2 kc, RE, i t  y T e  *.laa NorZ,h CaroLfna, Somebody theye gs"v 
brurr-ied ~ b s n t ,  the i>",h.tiity o f  t h e  Y i " t l  a p p ~ o a c h l ~ g  this 
wharf f o r  Tasr that; %heye dotlid 26% a sljde, ~nst~zib2.e 



ff.1 l , t h a t  eou1.d cause k5iae"i.l sspec:i.a3 mu%ti-wkieel& 
mul. t i . -dr l .wn @z?.p.ie~, arid 2. ts 'load o f  .$he seeonri s t;l.g@ esf 
the Sa*c:si-.n nl.ss2l.e to ges gibeways i .nto the harbor, ?hey 
didn ' t ,  3.00k OE that  wi.%h mush ent-,hus2.asme So %he?{ 
i.nai.8teel on sene very, vepy sophi.s%:.i..oat@d anal.ytJ..@al 
prscedupes, The p ~ s J e c t  engineer that we had assigned %o 
the thi..ng saVi.d, "ThaV "s r-.eaIl.y not very  def i n l . t f  ve 
3cca.r.j.se 2 . t  a9:ways works i .~ tzo d9.mewafon~--wh~!; are you 
gcing to do about the t .hindTn So he advocated that 
i..nstead they ta,k:e arnothw carri.c?r t h a t  was %he~" 'e~ w.II.2;h 
esaen"dL;tf.l.y the kji.wd of wheel conf,fg~nrat:ksn aa the 
one t.hat worsld carry $he S a t ~ x r n ~ s  second stage, and put  
one ho r r+endcu~  b i g  i".ank on t k  md f l . 2 1  ;k w3tk waterh tro 
si.mul.ate t h e  3.sa:l au:d drive "it sz t  s n  the  fil.1 a~dd let be 
expendable if There was a problea,  b u t  to take subsidence 
measurements a,:kI. t h e  wagT %?1~11"011gh ~ $ . % h  it, T t  took 
something l i k e  6 months %s ge& them ta agree to a 
prae$fca% test of Ghat kind rathek than going through a 
sophistlented nuaerical s o l u t i o n ,  

8nok;her t h i n g  What has nathlf.ng to do w f t t k  ceastal 
ertgineerl.ng but is related t o  ahis general azeca, My 
w i f e a s  garerrks bough% a 3.0% %heye and bui1.t a 'sE"ttEs 
beaeh cottage on I.t S"sr ~ e c r e a t f c n  uae abouQ 2913, 3n 
whak is now Sunset Beach, They used to go dam there 
fregkrer:tly, p a r t i c u l a r l y  durirrg the depression years and 
af k e k ,  arid at tktat t l . ~ e  &he fknahe5m Bay s1.0~1ghz %era V I E L ~ ~  

p r i w i t i v e  andp  1 donpt  know i% her Pather rigas that 
caneerned, but her m t h e s  was def ' lnikely o f  %he blue- 
nosed Method5st $type concernS.ng .1.:Lq~o~ and such things, 
The family i n s f s t e d  that $he ch i i dken ,  when they wen$ o u t  
;i.c;wimg the i re  boat P,ii~rough Close slrrtxghu, stag xway f ~ a m  
Hog Island, 

Rag I ~ P P Y K ~  eavl be fou.autd ark the old C&@S topsgr2aphy sheets 
of that asea, and I thi.nk there i s  3~ antenna based on it 
k:igh$, now, There was f"resh wa.ter from an artes2.w well 
$hen3 and it was only aftek she grew up t h a t  her father 
told her $he reason that they weye zot aLEowed to go near 
it, The fami ly  kned that was a place rm punners %ere 
usj.ng, !inahe%.m Ray was apparently vezay ~'em(i$;^,~ 
4 naceess3.bl.e zaxrd, therefore, kca the perm rbunnars: an. 
attractf ?;e place to B r i n g  small boats 4.~1 through &he 
t jda.1 s l s i ~ g h  mo?x$h from 1 a.:rRges vssse2.s off' $he e",w&st, 
c!eliver t;i?.e;2,r ccmtraba.nd g ~ a h f b i t i o i ?  I.hqrror to 1icc)g 
isl .and, 217d %her;: t;5@ "-a:a"r;'kaas o f f ,  to f-irad way23 t o  
,get, 1% 'ks G~ucks and s ther  lfetic%e& acd deliver it to 
bsotlegc;ws, 



Upcoast from Sunset Beach (1935) 



The ?$my arrowhead .je%?:,ies st Anahejm Bay crea%ed %xo 
3i&wa";..c3ns that h8.d rlot rea.l..I.y been nnticlpateed, F5rsks  
because of tlae r.il.at;ionsbip between t he  ~ m t  jet$;y and 
tl?e end s$ the outer barbor  b sea ,bz . t e~~ ,  the waves 
I.mp2.agl.ng sn %he west j e t t y  hit at such ?kri angle as to be 
c l ean ly  r.efl.eeted, z r d  t h l  s accelerba%,ed t h e  upcoast 
roc:vemeat ef" sand 3.9.ong t t i e  Seal Beach C i t y  Beach, I have 
seen ~ef7, .ec ted t h e  wayes zs hl.& as 4 feet bmmce: oPf 
t h i s  west je$&:f, 

The s f t : ,~abion  on the east J e t t y  waz qe~i"., dd i f f "e~ent ,  
Beca~.~se sf the zirxgle sP ,t"S.ke Arro%&ead je t t i e s ,  this area 
was able to @omplek-,c:.,l.y and Free?.y rnecei.ve the no~mal 
offshore wave action and fu.':h sates sf l i .f;ta~ai.  dln$ft ~ 2 . 8  

res3med, But the mg1.e w i t h  whi-eh these wave8 apprczacksd 
the  j e t t y  was sa slight &ha& theye was not  a olean 
p.efl.sc.8;isn; rather there was a pi.%e rip o f  water* %I.o~g M'iae 
j e t t y  as %he wzve "-,aveI.led i t s  length and devel.oped what 
some engineers have iden,"iif.'t.ed as a %maanh s4;emP"ff feet, 
Instead of rzefleeted wave cnergf es,  the ensarg2.e~ 
a c c ~ x ~ u l a t e d  i n  the ff rst "8 to 150 feet of the wave 
against the j e t t y ,  

Th i s  does have a. very prourouneed effect as this re5.n- 
f srced wave roeaeties the beach, 12rosion 3 s accelerated 
and $t tended t o  c u t  out a packet right at the  base o f  
t h e  Je t t y ,  The Navy $xr."t.t a shasr2L s t e p  gso5.n to t r y  &a 
break up "chis ef fec t  bu", 3-f 1.k stkeceeded at 2141, 2% has 
b@sn a very mlnor sueeass, 

Khen I first went dam there, ge t t i ng  my Indsc t rSna t ion  
in beach esos%@n about 1938-39, there was a series sP old 
timber groins "cat had beax bui.l t  -,XI aaZcrng the  S ~ r f a i d e  
beach to ha1.t khi-3 e ~ o s l . a n  process, Oc" cmxrse $he 
tsouble was there was no sand Peeding the  beach, so the 
g ~ r s i n s  dldn" tdo m:t@h good, X$ jrxst coot:a".nuad ko erode 
in %hat area, T%je Navy .je%$:es at the Weapons SkatEon, 
~ h j . ~ h  were b.oxf.lt during the war years and compleked in 
19Q5, acceI.erated t h e  ~ r s s : o n  a$; 3urP"si.d~ to &he pga%n& 
that very severe damage was scousr ing  i n  1944, 

Because bherae I.s nat.eara3, source of sand auppl.y, %ha% 
a.rsa, wou"l.d h.ave to be naairl.shsc:c% 2.3 pespetul . ty  in o rdss  S;s 
n8intai.n %?xe xqesL of the  beaches dawncoast, Us .r2ses3in- 
mended that sny mateerial ";a$; was exca.vnted f.n %ha"L;area 
be ~l .aced  c-m $he 31;1rrsi.de beach, which would .-ail% as a 
feeder beach f o r  the remainder of' the beacls. area. $0 the 
south, 







I n  a d d i t i o n  $0 Lsck of sand supply, waves impinging on 
the south j e t t y  developed what was later eaEBed the @ma& 
s$ea effeot,* I observed it, but I didn't know what 
caused 5%. Somebody else reviewed it and pinned the mach 
stem name on it, But what was observed was t h a t  a wave 
approaching at a fairly acute mgls %o the south Navy 
j e t t y  would race along the s i d e  of' the struoture 
fnereasing fn heights and by $he tine %& reached shore, 
%he wave was about tw i ce  its incident hefgh%, Also, 
waves being reflected off the j e t t y  combined with 
i no fden t  mves at Susiside, adding to the sevekikg of t h e  
e ~ s s i a n ,  I was told %ha% Colonel Leeds (%he Navy's 
consul tant )  had yeaomended share-perpendfcukar . je$%les 
with shsre-parallel doglegs a% thefr ends fn order t o  
prevent such refleatlon, but %he Navy changed his plans  
to shw convwgim [Arrwhead) jetties. 

The first corrective action was to build the ISttle stub 
groin $ha$ extends out about 50 feet n e w  %he base sf the 
jetty, That helped soDe, but  qu f t e  a b t t  of the  mach 
stem effect apparently was still getting past $he groin 
m d  severely eroding the beach, As a result, %he Navy, 
i n  order %o prs$e@t f$s own property, hsd to revet the 
little pPaee of beach extending from the ~ o o t  sf %he 
j e t t y  down to the beginning of Surkside, Then, there was 
no sand in that area, and Surfside lost all of its 
sand, From then OB the problem was very severe, and %he 
Sukfside beach has survived only as a r e s u l t  o f  periodic 
a~ttficial n o u r i s h e n t  . 
Prior t o  this time, no Pedekal a id  was authorized for 
privately owed beaches, and only cost sharing for publ ic  
baehss that were damaged as a resuL% of Federal 
structures, &oea& inlereeb becme amse sf $his 
inequity and appealed to Cong~esa, As a res~3.t~ Congress 
enacted a special  law diaeeting $he Co~ps to review no$ 
only the Surfaide case but  also %he Port Hueneme and 
Oeeanslde cases om the basis af equity, We did t h i s  
about 1950-53, a d  in each case recornended Pedakal 
mitigatioa of dasge regardleas oP beach o'$t~ksershdp 
status, Congress approved these recsmenda%iona, 

NORTEI ORANGE COUNTY BEACH 
A s  rmembered by WILLIAM $, 14EWRON 

There is about 44 miles of beach from t h e  Anahsh jetties 
$0 the j e t t i e s  defining the entrance of Rewpork Flakbos, 
and wiQh the Psss &of sand supply  P P ~  t h e  Sm Gab~feZ and 
Loa B n p l e s  Rivers, t h i s  enkise l i%tosa% oofnagartment has 
had a series of erosfon p y a b l e w  %ha$ had $0 be cosrecked 



Santa Ana River (Octaher 4938) 

Santa Ana River Flood (March 1938) 
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by separb,.:ite sc$lu.tf ons. T%e 'irst ganera2.i.zed j ~ ~ s b l e ~  
from the Eavy j e t t i e s  soaathwarbd througla IBuntingtsrs Beach 
was a ?lather stral.ght%~ar~wa:rd 2,:  ritorZ&I current problera 
w i t h  lack aE %4t$sral suppzy, and 4$ was detesmlned 
thrcugh studies that this beach was s ~ o d i n g  p~ag~essive~y 
f ' m m  tihe aornr'dt-a end  towa~tfs .the sstmth Pasfng probably 
sksund 200,000 aubkc yards of sand a yeas, So, %or kk2.s 
arV@a, a sand replenishmen$ proern% was estebliskled i n  
which i$ "DJiAS decided to pl.ace about a xPLtil.Pion yards  of 
sand sa th%s beach e.cQery "1 yeat-s "f; o1aj.ntai.n I t  between. 
esos%on cycles, The i n T t P a l  drsdge source was from 
B e h e e n  t h e  %zvy je t t ies ,  Adyankage was taken of %he 
Mavg% seed f"or a deeper c22annel %.n$o the2.r axmarrf t i o n  
drrcka a.nd sane double 'benefits were ts deri.ve frwi C h i s  
dredging, Ln the msst recent dredging episode %he sand 
wda taken frm offshere, and t h % s  is a :i~i.eloh fi.ner sand 
thana %hat  between the Jet t ies ,  "Il'laere seem8 to be sme 
p r o b l e m  with t h i s  sand leaving the upper end s f  $he 
feede~ beach more r a p i d l y  than had been ,mtEel.pated, The 
beach demesask for about a mile below t h e  Navy j e k t i e s  
varies rapidly in w i d t h ,  but from there to the mouth of 
$he Santa Ana River It bas kemafwed quite s table  and 3..n 
good eandi.kion since th5.s program was estab.%,shed in 
1963. 

The ncxL problem tha t  was quj-te m;que was the sudden and 
almost dl~asteaosws erosion of Wcst Newport Beach; t"ae 
uppep end of t h e  Rcwport Ci%y EeacA, T h i s  beach 1s absu$ 
a mP le  in Zeng&h arid extends P ~ o m  the aowLh oC t h e  Sants 
Bna R i v e r  s su%h to the Hewport j e t % y ,  Beye, again, we 
have a s f m i 9  ,w problem--r@ost the sand sr~ppJ y from t8h@ 
3anta ha1-2 River h m  now been %ntep.r.up$ed by various 
u p s $ r ~ a %  IF;ooCa control struct~~res, There %8 not  a 
natural and continuous supply  oE sand, 

A t  %he Newpork Pf e r ,  w k i  ct: T will dfscuss later,  i s  the 
Read sf t h e  Mewpsyt submarine canyon, whl eh comes very 
close t o  $be shore, T h i s  area was on@ of the early 
reereation beach devel opmenks in southern  Cal 2 Pornia,  ;a,~d 
along about W36, there had beer1 a fair ntmber of bead: 
homes bull$ along t h f s  w e a  2nd the beach had no$ glvcn 
problems; buki in  %he 1935-36 perfod,  suddenly t h l ~  beach 
begark ts erode very rapld4g, Several he use^ were 
deskroyed and oLh.lcrs had t3 be  moved 5ac"K:os;a"t,oE the  
reach of the sea, The add p a r t  uf t h i s  was thae It was 
occura%cg in the August, Sap%embcr, October %lme pes iod ,  
uhfeh j a  t ~ s u z l l y  n per lod of  ath he^ quleQ wave action. 
Sttadiea were made oa" this area by the Bsaeh E1-oszora Bcard  
m d  grcsin fia.EA was secomfnrended to stabil2.z~. this 
sscttfon o f  beach, Rut, before the pro jeeb  was a u % h a ~ i x e d  
and fladed, the beaat %zad sbbLL5zed again and r~??i1111 t. 
and there was no apparect need far these g ~ s j n a ,  The 



Peach ~ e w s i n e r i  4 ~ 3 , " e  stable i.~nt:li.l, about 1963, ar~d then  
~artj,c$ ever-% oectarred again, Very :rtsoxsg and v ~ . c L ~ R %  

,hw.v.e act,%an 4.n S~ptembe:.. and, ;"err: obsxt.:avat.i : ~ n ,  was 
eoufi'i.x:g froza the sou$& mcvi .I?.% f.n xi upcsask dl.rect%oc, 

3y &hip B;$nc:, 4963, we rea3.j.r*;& :;hat the a%:b~:::n-ine .^,a.rtyrsn 
was havi..ng a 811ri.qrx~: eff  ers'k on ii;hl.s j>artieulan% p:i ece off 
3 .  :%YIC?. xe ~:1-30 W G P ~  XOTW ZTGZ~P"  B,A%.n we hsd  been 5.n 
:;kle I.%", 7939s ofl;hc p p ~ k l . c ~ s  ::ceas2,@gal.lg cpeated b:; 
soutl;r+r"y. wave a.cl;:! on, or.:l..gl.nat..ln~; edkher f ?em the :?ca?112 
Pi~:r,~ar.icales o p t  the cKps4; GI" !?ex1 co, known as Cajuba:3r:~~~~ 

f y ~ ~ s  " J C > T ? ~  qapge at~.iz+rna ?.n t k e  ,S3l.~tk! B?;xt:i.fl.c of"? the 
p , f%:.:k c&+- , : . I  WE were a":?' c %o c i ~ ' i ; ~ ? r ~ ~ j .  Y ~ C  t h a t  2.k was 
m~s:;$y p_r;re~;; nf t?:.{$ s:i;oymfl gf'f $$exi.ck:'t tr;at ~ z g p  

ea.i.isialg kh j .3  ~ y g $ ? , ~ ; g i ,  2nd the -,~ndj.",~on j.ssfst-i f?>r3 2 I;? 

3 year.a. 

wv :.+e.:.t, V :  y:* :* ,znnsrgency msa.suaes 3ad to be ta.ken to aave t$e 
beech hmg,ase,.: .Fs011; ~ " r e ~ i ; ~ ~ . - t ~ s ; $ f ~  a3.8fl.g t h i s  :$ee"rioc @f 
,.:i.loreline, ?'h<:: pu$lS.c beach wzs ?.rj:;t er i t i r ehy ,  
FartunateLg theye was alsc a PLG& cowt~ol p~oJ&et gofng 
CFXJ IS: t h e  $ari;r;l,a Aria Wive?: arxd t h e y  des i r ed  to have t3ils 
bed sf the r iver  l c ~ b ~ c r e d  for qt:?.t.e a ways r.~,pstre.";m, 9 ~ ,  
t h 4 ~  sand bias used %Q re2placc sand Esst along %he beach 
~I . , I IE  ~ u ~ " p 3 . u ~  s a n d  f Y C . ~  t , % ~  beei.rj.1 south a? Lbe ?Zc;r~.cppsrk 
P j e r  wsa: hat.zl.er",ug ~s.nd, 3.n et?.r.jaaa:ti.cx~ w i t 2 1  ttFp:$( 2 

des ign  was &v.e!..cped 3rd a sesies o f  save3 gt+o:l..ns @a:! 
t ) i l k? t  a:!.rjnsg this a w a  to sk:abd'3.2.ze the shore, 

St+ I heat? g-p?oiga ape designed f on. 1 f tteyal. drl.79, 5p.k ej.. the? 

8?:.m?er:;i;.eou:... They are f a y E  anatwgI? csut; f;r*sr~i ?,he st,rrxcti,nrias 
>.<) pp06"vide a ~in2ma.l nzseaSPa puPsX2.n keaah at a 9  :l.men; 
a;;d t;hsy haye worked i n  j:1st about t h i . ~  ffashioe., Tn tho 
w i  pltertof.rrie t hey  w:ll.l. I.mpsrrntJ eta the s x s r t h e ~ l .  y 3.5 dc o f  %he 
gralns and ip? t h e  s~3r~mrriek I.ate f"a1.b the sou$herIy 
Paef..?2.c 3torR4 ~9.1:. move t3a sand up %ha ne:~thslde of il-3c 
gresirbs. Yj1Bs pr3s jee t ,  ~ h i . c h  i3 %OW 88$03.1.% 15   eat"^ old, 
seems to have w o ~ k e d  Tbx?~*y i$~e.'!.%@ 

We Elad cyultc a %irne decidiwg whe"shera th.i.3 W;?Q an iin~~t131. 

nwnbsr of "'(texisan gto~+rn~,  or  %kh@l;be~ WB #era jtxst: beeicgm.$.ag 
;;gaps of  s . G r e  or the?? 'r:ec,ae~wc s f  the  ad;Xik'i..@.ara?. w e a t h c ~  

% ~.y$om~a.:,:i.on w ~ ;   HOW ge$ f Y ~ O ~ I  the $$*~a.tilc::* BZI te11 L t2~. 
E"i.na.3.';. y , 2 yss:nq c,c~.:1nogr"ap1(1r:zi" :dc>rQl:i. rtjic on tp?l@ CC~I*"~>% c;$' 
E~gir:,:lecf-c 7 :?&I f, ' f, gas  abl. e k::. pretty cz;nai us"lvs:.y :ievei.t::s 
tkl.nt kh2.s was a simi.1.a~ csceurrbence a,.; t,e $had or  ~thout, 

p jin ~ , q % j ~ k l ,  ,,.OF :2, p r e d  ~f *F sr' 3 or. 3 year:2, theykc 
v v4i,.as - z,;g.j ,i.an,:;p?,~.rr]..l.y !.apgc$ !):9335$?p of 8:eee ><t?x%.cac s$<~r~rn:: 

w..! ",i 2 a:.:",r..mg .r/pclrzas"i, i i.$:?:.o?-aJ eEf eck. 



NEPVPORT BEACH/NEWPORT HARBOR 

lalewpoat Beah end Pier 



Looking Downcaast From 54th Street, Nswpcart Beach [ J d y  1933) 



Going 3~ s%-aut"r: fVr.om Si.zr>f:slde, t he  r ~ x t  ha~*E?o~ wcu'ld he 
K e u p n ~ %  Rarbu~~, '.?hey had a I f  etls ersslan ypsb l~ r f i  
upcoast f ram %e$po~$  R a ~ b o r ~  before ws put. thc entrance 
ehanncl. .~ i ic,  The I . % p r k s v e ~  s f  the hapbar was started. 
around 1933-3Q. A par t  of" the ~~a te r l a l . .  was pumped simb on 
t h e  beach. nz;.rth sf' the Jett ies f"rbon. Ythe dsedgl.ng o f  thse 
h a , ~ b @ r ,  whf @kl ~ ! ~ f k 8 j . l e d  %?he ?.erosl.on p r a b l e : ~  %'ors ;i :l.sng 
time, ~ ~ 6 3  I don" t$hl.nk 94nce then t.?!at erosbori f~as beera 
ao heavy there,  I dong% know a$ any real severe akos isn  
p r o b l e ~ i s  no% skound Nek~post, b%.~$ xe d j d  have %hem, One 
was in f 936, whss 0% Corps did s o m  stud:  as along w l . . t h  
P a t  Patte~som, 

The design of dhe Newpart J e L t i e ~  % E e s  pattern~d somewhat 
after  $he detached t~eakwater, %?ey ueye designed by tke 
C o ~ p 9  of E n g j n e ~ ~ 8  and they &acre jus t  x rnr;dora s%one case 
with  cm amor %$one;: surface, They E . ~ a ~ s e ~ ~ t  suf59eped $00 

mu& daayaage. You dsrr" get nsar $he damage to a Jetty 
pcrp@.ndkerll%r to skaore B.ha& you do a~oalad those offsbea~e 
breakdatera, Only the head oP t h e  jetty l u  taktng Lhe 
f u l l  f@-.r@e?: s t y t h e  wave ;;c&Pofz xlrad "rt,w shop@ a ~ m  PCGB~VBP 

jtmt ~ i .  sman 1 pevcerktage OX" t ha t  on t h e  he;&, 

My ec>miewla now ere: abrrut. tNe?~,~po~t Harbsr and they ;ere no t  
yeally ~ e l a t e d  to my ur~n ~ x p e ~ f e n ~ e ,  but rather to t h ings  
tha t  were ta. lkcd about by Co3.rsnel teeda when he was 
re-C , ~ ~ l e e t i n g  7 same o f  b ls  experlenca; 5.n %he are@, S Chink 
Ile had Just left t h e   COB"^^ OF &a@-nears and a n t e ~ e d  i.n,to 
pr2:zate prackice when he was retained by interests i n  the 
Newport area that were dfkected towssd developing !JBWPOP% 
Hwbsr,  

In order t o  have what is $hese today, the F i ~ s t  thing 
that needed to be done afGer 5% hat-1, been %s@lated f rs~i  
the Santa Aria 9"1verQ was to regerlate the  entrance so %ha%: 
it 601.11.d be kept Irx one X a c a t l o ~  because, as w i t k l  EBO& of 
these sandspi t -  fsai.ated bays ,  the %wtu&;h had meaa?dere:d 
qwf te a b3.t, naver f a ~ t h e r  pso~th %ha& w h e ~ e  f t fs xscaw 
nearb dhe Corona del Mar headla~lds,  but, 2% ha& gane 
Farther ?up toward $he 3albsa Pier $POI% t4m@ to %i.ae, 

Re ~~0ceedeb3 wiLh 3.i.al.ded funds m d  fi.ra"ccontenplated 
J u s t  an u p c ~ a ~ t  J e t t y  and m w  &&a% X thtnk about i t ,  Lhis 
must kave been w h i l e  he was st i l l  on d u t y  w i t h  the Co~ps, 
and now l PA geEt ing  fuzzy, I worjld tmve t<s look at 
dates on develepmeirnt down theys@ t;o reeall whether it, was 



2% ttii.2 ;-;s yeg3;i,;"jg- sf'ficsl* t$:refor-ae 13.e wp.:r pet';..r*ed 
r~edi rha l .1 .y~  or whet.her2 : , i t  was z$u?.ing the Uorld  KayL T. e";r*r"? 
w h e ~  he went back tfrsr-e? [is -1 Licutan;:%nt CoI..aneZ. 8n.2 
became D:?,.st;~l.ct Fng,f.neet-. agaiz, T th.?".nk St was the 
oar>bies.. Tie said t h a t  the zgn who beeane Gemex2sl Prxf c~ 
chided k5.g fss prcpnsing emst~ance w:'i.Lh om7i.y f:i 3:!..1;~3a 
j e t t y ,  Tki.3, perhaps, xas wi.%hout tmdek+-.standing of !;he 
C"?. nanci.al. canstr%2.ntr.s, an<% Colone.1. I,eed,.r, defJ.nlke9 y 
wantxd a seccad j e t b y  t32t felt %hat &he projsek could he 
pu-.,t+ :In%:? bt,an:l.ane:;s, even j.f" a hl."i;wkward9.g at trims, wi.th 
a sBzgl e jctt-,p, That rp:z.s ,the basis o"%>e or ig ina i  
de:1.$7n c?ra conacsn &e R:,~-i,ld ";hat ?sbgr:?~-a";: sn%kanee 
I.ocl*$;i on w:l th a a-i. ngl.5 .je"ity; 411d t k 1 8  det:or~::42 j(?i;t.;y, whi ~ k :  
5.3 on t h e  Coy*ari;3. (de5. "dfzj? s i d e ,  ~ ~ 1 s  p.it in B.a*l;er, 

R,!,, g5att;.:r"sor" there 2.2 fir:;t< i:lredg:Lng a f t e r  
Col. ornel T,ec:ds %as 3.:: pr"i.va t e  pra"r@ts:.ee as ~aa?:.rlenk 
i.fispeci-,or fay. e,s:cds &, '&$rnard, fi.rr:i k,hpm'9;, ~$3.":  $,fi~? 
Por %he X.oeal lnte?es%s, E'le sperr!;. 4112. kc? sc:me  ti.^^, 7 
";;?,gi.nr+ 2.G wa:? :2.,. aotsp?.s cf' genkv Ulcsc, ul . th B~eakwa.Csa.. 
a n m  t r - ! . ~ ~  ti rsn  and d ~ e d g i n g  , arjd  hen %he ear :!.:.est; a,lha:?c:s 
of the work weye f.i.nls3eri: and %&eye w o ~ ~ P d  be a hiat,us of' 
sm,iet,?~~e bef w e  kkze5-c.: %auP.d be ~irby EBY'B, he was off oped a 
job 2.6~ i:l..ty ~ f '  Nexpo~-"LSeackfto bt2cor;re a f t ,~: l ' . , - t i .me 
engineer*.i ng employee . P e  ta.?. ked to i:sl.arr& k e d s  ai:>si:,r f; 
:.8het?~r* a.ft s l r l t  3e sh:;ul.d .Leii~e Le9d9 i% Be~wzi? ;~d  and go t~ 
:$ur':br, f'r??- 'tY!e fb,iti~ on %;!i,j,,s a?.d Cnlsnel. i.,ec:ds t;s.'id kii;ii.i: 
L t,nal, S as 1.t happcned, i;herc; was not,hRuig "ik':ely ostx2.d assign 

k x k i  to $ . ~ ~ e d S .  ste:By , they wsul. d i~ave 1*,8k% work. .Plj~"j .f m 
4'9," ;~?x. i .%e ~ " l c l ,  thert?f"::fq@, 2 . t  ssei~cfl an 5dea?.. c:py:;ort1:n9,ty 
.f.- a'" p1 .,.t;j; ,: 9.- to S,:xy 2. t  or.l2;, I f  :it +,jrJ.p;Y; d." % L  2. $qor*kp W ~ I F * ~  E,eedn &. 
-, ~~8r"apd !?ar! my$i-,hj.np B".>y-: ' A *, . rt :i ra agaf n, %ie wras.2 d <lome bnck , 

NeX.1, !!!<> xje,$re:t- had to c~g;c; 3 ~ ~ 2 ,  Ha 'j,i,ked i , t ,  Fie nna~je 2 

car-ce;" w i . t ' k  ,tE-ie c i t i ?  arid t,h@u' as a Consial 4;fng l:?i.!gj.nee~, 
.&cd :&he faart tha t  he di.eA, I bei.::.e.ve z V ~ P Y  w~a-1~4;lliy E E E ~  

was %c:.t9 beaa~xatg: he k ~ ~ i d  a atrccessf~.t*(l. carmr 4.n en$;i;i.r-,eep.fng 
t ~ t ,  %ec::%,~;ane he 93.G bbsrtght sow? kej3.e s:ff..~ugh8 2 . ~  -.,.kit 
"Iear;:~ Bz.2.. boa Is,yL~~qcl. Mc: pal.8 3 t ~ l e  a:n ough pr:. f ori 
thec'm and s03.d thean Farb I!ous:i.ng a"i.teo fop the weal t's*,y, 

C o n s k ~ ~ .  af ?-Tewpor*:.% Ikrbor xas zietx,la'l.l.g stcarte? by 
t.he Ctcy of N?:wvs~ t ;  P :.;.R al:!omt 19"i5, and I.,:i.:l.,l.r+-#&rig 
sil.~ermsopd &fils a~:riewhz;a3; "L ?:J s s331XiTI163n ts, as h2.s ol. d 
aosnkor. , Cs:l.c;n~?.'i. f,eeds , wEi.a :irx @ha~~i;b;? of' Kke f 2 4  "(ld.8; 
s tud tps  f"oy tk.e Q~-",P, A t  t h a t  t.j.ma khe c:iQy d i d  E ~ L  ?,-:avf: 
?.he r?apabil:,i.%g of" adequa t e i y  bul.Xding .je$i%iss an2 mak$.ng 
thct major j1~t2gmen.k~ t h a t  nere needed to rrt,ake t h i s  a 
aompl eke harbor, 



Erm 7934, through a PWk act, %he Corps of Esngianeers -as 
brou&t into the  p i c t u r e ,  and t h i s  was on8 0f the f irst  
pure ly  recreatfonal harbors &he Gsrps o r  Engineers ~6$k$d 
on because their normal au thor i ty  was based on the w l u e  
$0 the Unfted States of C=er@@, Orange County and $he 
City oP gwpor t  brought them 4.n thfgiaugh the back door by 
m y  oP the PWA projects, But, never%kelesa, again 
without any %sue wave ana lys i s ,  working on experience and 
h a e d  on events t h a t  hppened  afnce the c i t y  bad s tar tad 
$he jetties in %915,  a cmplete Je$$g entrance was 
deafwed a d  the jetkies wepe extended outward Lo about 
t h e  24- $0 26-depth caatour wEth a channel width of about 
750 fee t -  The p % m  b s  worked very well, It has been zssg 

excelbent hwbor; there are very seldm m y  serious wave 
ssndP$%one, and aafntenanee h s  been very law, 

We learned as time passed, that one sf %he reasons %ha$ 
t h l s  was such a sueoess$ul b r b o ~  m a  %ha$, mder the 
orfgj mP desim, $he edffre inter ioa parmetep was 
sloped,  sandy beaekes, m d  these were ideal in absorbing 
mve enerw. Hn recent years, mow and more shokeafde 
p ~ o p e r t y  owners have been gofng &o v e s t i w %  bulkheading 
$0 maxwize %he L m d  use aspects of these ex t~eme ly  
.cra%uable properties, In the vicinity sf the entrance, 
ssklae pmblems o f  wave ref le@tion and advepse wave energy 
have begun Lo crop up, m d  if' they con&illue to change 
these wave a b s o ~ b i n g  beaches with one-on-s:Lx slop= ts 
vertical bulkheading, 2% f s  poss ib le  that there w i l l  be 
moye a d v e ~ s e  wave action within Mewpork H w b a ~ ,  

DANA HARBOR 
& remembmed by KENNETH A, PEEL 

The next hmbsr domosa%% would be D a m  H w b o ~ ,  which 1 
bad l i t t l e  to do wf th .  We had just atar%ed the first 
prelwinmy examination when 1 Left, 

T k  next point  of interest in Osage County is Dana Bofnt 
m d  t h i s  19 one sf $he most modesn h r b o r s  %w osnaept a ~ d  
exseutfon in the  United Stakes, 1% was first conceived 
in ab(3:ut 1948, and Pa% Paterson, a long-tern Orangs 
County engineer, WEIS h i ~ e d  by Orange County to do a 
soneeptioaal design, He Paid out  k h ~ e e  altesnative p d a ~ s  
far  dlffe~enk capacity hwbsrs ,  The flnaL design, as now 
laid ou t ,  foPl@da remarkably dose do one sf his $ni t iaL 
concep $3, 



Dana Pciinf Harbor Area to San Juan Creek (1960) 



The harbor fs located at Dana Psfn%,  which, o f  corarae, l.a 
one of the ayeas supposedly described in Wicha~d Basding 
Danavs book, Two YeaPs Before $he Hast, There is asEe 
daub$ %hat %his  is actual ly  the point  where the ship :aid 
in the lee of the po2nt and the h l d e s  Mere slid down f ~ o m  
the top of the bluff' to the shore where $hey wepe $&en 
out  t a  the boat iz rowboats, Buk this is the Pegend and 
we e m  I.$% :,it Ife there, 

This mmina project, w%th a capaci&y Tsr abouk 2008 sma%L 
craft ,  f;mk 4e;s nomal aousae throtmm Congress for  sb;.sdg 
authsk2.za$isc and then Hatek for pro:e@t au%hsrizatfon, 
and construction was f i n a l l y  star$@d in about 1963, It 
was a cooperative effort, between the C o ~ p s  of Engineers 
and &he Ormg~ County HaWbo~ Distr$@%. The harbor was 
esmpleted i n  about. 4970, m-d the  slf ps were filled jus t  
as r ap id ly  as they weye made available due $0 the intense 
demmd by boaters for slips in southern California during 
%&is period sf the, 

It is o f  interest t a  note that, even though we are now 
talking mid-4960, this was the first Corps sf Engineess 
b r h s r  to be c o ~ p l e d e l y  modeled before constrlaction was 
started, The other  syste~s they had modeled were 
paatf ally eomplekad harbors or h~rbors campleted that had 
problems and %hen the pmbleas weye analyzed, But, on 
t h i s  proJect, @.e? skarted from sckatch m d  completely 
modeled the harbor, As as we e m  tel.3, with 1% years 
sf emerimcs, this h a ~ b o r  has acted almost. exactly as 
indica ted  in the hydraulic model s tudy ,  

Another iw$eres%ing feature of $his har5ap was the fact 
t h a t  this entire bight had a hard bottoa of similar 
materf al as the b l u f f s ,  bRij2.e it would have been 
d%fftcu%% to excavate in the wet, it was detemined that 
in Lhe d ~ y  f t could been taken out by a ripper a d  would 
not ~..e?quim heaw e g u i p m ~ n t  wor explosives, Ksebig B 
Koebig Engineers !&re d 0 f . n ~  the interior d e s i m  for %he 
county and $h@y developed a system where they cmpletely 
ewelased the boat baaim with a BPke, which later would 
be incorporated f a t s  t h e i r  land features, They bewateaed 
$he interior area in order $0 excavate it t o  $he -10-foot 
e%eva%ion that was needed, Then they opened t h e  dikes 
and pmit ted  the water to return to &be asea, opened arp $he 
boating ent~anees and psoeesded with nornab @snatru@t%on, 
We were s w p ~ i s e d  when we dewatered this area a d  were 
able %,gs e x a d n e  a great deal of the bottom In t h i s  semi- 
sheltered b i g h t  %hat not a s ing le  wt f fac t  m s  found; 
nothing fkm the original days sf %he sa i l ing  ships or of 
t h e  Indims who rathes heavily inhabited t h i s  area, 





This ~aa iwa  has a pretty good baPmee between usage 
strictly for ~ecreatio~al boating plus drive-days, 
waPWays, pa rhays ,  eQe, , for  the general public, Also, 
m l q u e l y ,  the area imediately to %be south Bs a Sta%e 
Beach Park in which there are full iacill.Liss %OF daggi;%ae 
use of the beach and i t  makes a very good @c;B~plhenkary 
setup between the two types of reerea tLane  

CAPISTRANO BEACH 
As remembmed by WILIdlAM J. EZBRRON 

The beaerh p w k  5s splft by Gagistkano Creek and her% we 
start our next beach erosion problem because %his  is the  
star% sf the next littoral cell, The wea domcoast Prom 
D m a  Point is essent9aBly supplied wfth f i t k s ~ a l  baaeh 
sand from Capistrano @reek, 

Again, in t h e  1960s, this area ma eroding quite 
ser%oualp because sf lack of nakural sand supply from 
Capistrana Creek, and there waa serious erosion sf t h e  
Sta te  P w k  Beaoh t.o t he  point  where it was a l ~ o s %  
unusable as a beaeh, W nmber of homes were endangered 
fa%thw south en what fs knom as Gapistrano Colony, B 
beach r e p l m i a h e n t  plm w%s es$ablfshed i n  which it gas 
decided, throu& the noma1 study ePPs~ts, that ow a 
long-term projection, the Caplstrano Creek only supplied 
about hal f  of the sand nsaesswy fm maintain this beach 
and, of course, Pike all ssukhern California streams, it 
d i d  $h i s  at very Srre@$ar %ntermBs. Sa a plan was set 
up i n  order t o  bring the beach back to usable m d  safe 
dieplensTons, I$ was detemfned tha t  a supply of about 
808,000 cubic yards oS beach sand was needed, 

There w a  no nemby sand a v s i l a b l e  and we gave %he 
prospective bidders  seve~al sources POP 8 m d ,  but  after 
the aontkactor was awasded the b id ,  he cm@ up with a new 
proposal that, t o  me, was wi$e wique.  Their geologist 
had located a layer of mcient beaoh sand at an elevabkon 
of about a +100 to 150 fee& in a ridge on %he &rXwe 
G o ~ p a ~  C a p  Pendleton Base. The eontraats~ proposed to 
dsg  haul this sand %a the  beach, spread it out, and plaae 
it a8 a fom sf repEenisbasnt,  This  propwal was 
accepted and h i s  Pinax bid on the th ing was 83C a yard t o  
&y haul % h i s  ancient beaeh sand about  9 mikes  along the 
freeway and into the graJee& m d  spsead it out along t h e  
beach, I& worked exceedingly well--we go t  'khe sand for 
low cost m d  while these m s  some mad and cEay in f t ,  the 
winds and kafm worked this out in a mat ter  of leas than 
2 years a d  it made a very fine beach, 





In order to naximfze the use of t h i s  sand, we d i d  b u i l d  a 
groiw along the  exkensfon oP $he north bank sf San Juan 
Creek a d  atbempted to compartmentakbze the beach beeween 
the San Sum Craesk 2nd Dana Pain%, Thls worked very well 
a n d  t h i s  beach has been q u i t e  a table ,  On %he southaide 
id was detsmined that there would have ts be perfodic 
r e p l e n l s h e n t  a t  such times as $he river- d i d  not taping 
enough sand down $0 @on$inue mi wtaising %his  beach, 

The project  d i d  whac it w8s needed $0 do for a b u t  
5 yeam, Since $hen we have had two  or three rnskjs~ 

runoffs dawn Caplstsans Creek a d  $h f s  entire beach i s  
now in excellent  condition. In f a s b ,  the g ~ o i n  is aSmos% 
busied f n  sand a d  it appears L$ will be qui te  a few 
years b e f o ~  another replepmiahent program w i l l  be 
needed, I do note one attemp$ recently by the county ts 
sell acme o f  t h i s  sand, which m 4  s u ~ e e ~ s f u l ~ y  resisted 
by those conee~ned absut beaches, m d  this should not be 
p e w i t t e d ,  On a 1ang haul, there l a  no question in my 
mind b u t  $ha% there w i l l  be a deficfenoy sf sand supply 
from its natural  soupee--6apistrano Creek, 

The 23 miles o f  Marine Corps proparty, knoun as C a p  
PendSeton, extending an dsmcoaat from Q8n GPemente, has 
remained pretty auah in its natural state, WhfBe it is a 
very narrw beach, there have been m appsren t  prsb%eas 
in $h%s area, 





San Diego County 





8 Sari Diegs County 

Ooeaasdde garbor had a d e s i ~ n  probJ em a11d they al;.so had a 
Marfne Csrpa problew, The M a ~ n i n ~  Csrsps buLPt the first h a ~ b s r  
these a$ t3e start  of World War 91, Witkouk such rePe~enee to 
anybody ehe, they J u s t  up and b u i l t  it, mQ le t  pro~ptly 
filled in, Tn fac t ,  1 donB$ know ff they even got I$ bu41$ 
before f% f i l led  In, We f i n a l l y  worked out 9 deal &k,h the. 
l48rl.ne Corps and L%se C i k y  of Ccea~s%de $0 go In smukh sf" the 
Ma~Lne Corps boat basfn (De9 Mar B a s l n )  w'fth a o i v ~ l f a $ a  saaT1 
craft basin u s ing  %he Ma~ine  Corps entrance f r a ~  t h e  sea as a 
eomrnoc cntranee channel, 

They d i d  one thtng tha"&,e reconmended $.hey do-but they 
d i d n ' t  do 2% as much as rpe seeo~fl@nded they do, as I seca$l-- 
and that was $0 put i n  those jetties starting ou t  wzde and 
esmlng $sge$her a t  the sn$ranc@ as to bet $he waves expand 
as "chcy came pas5 t he  entrance, Tn t h j s  manner, when waves 
C&IO t.hrou@ %he enbrame, they wmld  dtverge and the wave 
egleragy mull-d he  educed and d i spe l2  asre of the wave acLlon, 
B u t  352 &t ?.he era~70n,  we pointed act $0 them %hha+, them coal& 
be e ~ a s f o n  do~ncsast; but Even %hen we  were msre concerned 
w",Wr the ha~bor t h a n  aJ th the erosi on, We aakcd %-,hat khey puk 
? g x a t  dm3 d;f thc da-edged matexbjal downeoast to prevent  very 
s8.rov3t Zfme sroaion arf fsct .~,  SO that  by the t h o  they had to ddo 
tnain%e~an@e dredging ehan $boy could ce%& 39 on sraefsn,  

We d i d  a"evS~w the h w b s ~ ,  t h e  s r i g ina l  Marl.t~e Corps plan, and 
d f  d reeamewd a change jrn the ~lignment sf %he jetties, Tneg 
had j l i s t  st,rafghe Ar~awhcad 3etSles coming oxt, Me. b i d  
~eccsmeed-buQ T don" know how much good .it d i d ,  



Oceanaide Ci* B e ~ h  

O~esnside Pier --- 

P A G I F b C  

South Oceanride B@a& 



In $he ~ e v i s e d  p%m, $he entraace was $0 be stabilized a d  a 
plan developed p~aviding POP bypassing %he sand as it PiZBed 
up. I left there before %ha$ m s  hikt m d  P have only been 
dam by them about once since then, But they did have an 
esosion problem south of %he Marine Corps aPmo~& as soon as 
they b u i l t  it, It started eroding domeoast, beeauae %k f a  an 
an mgrcatected open coast, The Marine Corps about that time 
had its firs& maintenance dredging program, P believe, and 
&hey pumped that sand on the beaah m d  that held $hen for a 
year OF two, They may have had anobher dredging prsgpm af ter  
t h a t ,  but  tha t  ma get t fng psc%$y eos$Pg, 

1 doset know haw xuch of a problea i t  is naw, It probably %a 
a severe bypassing grobl@~ a31 %he tfme, but the cos$ sf it 
c m  be divided up a BfktLe bfk. This was one of %be points  we 
sold Geoffrey Wor@n, P res iden t  of the Shorefino PBmnlng 
Wssoeiatfon, that Z stzrtsd ta$k%ng about, % WEB explaining 
t o  h b  how WE? were including the bypassing of sand as p s r t  o f  
the por t  cost., and $ha& in Justification of the h a ~ b o r ,  we 
were fnaPudEng the +cast of min ta in ing  the dawweoast beaches 
along with it, And that  it. 1s OUP Impressfon, or OUT" thought, 
the beaches would all be better oFf and could be maintained 
and that they esu%Q have bokh the hwbor and the beach easier 
than they could b v e  the beach alone, But $hat yo3 had to 
include the cost of it in with the o v e ~ a P 1  project costa, 
&cause with t he  harbor you had a Bong groin that would 
maintain the upcoast beach, and w%%b the bypassing progrm you 
maintained the downcoast beach. The net pesulk would be 
b e k t 6 ~  for= everybody. He finally saw 1% and he beeme 0.63 sf 
our beat advocates a f t e r  that, He m5 qui te  a wg. 

OCEANSIDE ---. DEL MAR NAMBR 
As r e m m k e d  by JAMES DUNHAM 

Oeeauaslde Beaeb was mother wobfng area, Fi fopget just when 
2% was that 1 was first celled dow to investigate the grob3en 
~ E t e r  WokEd Wap XI9 but t h e  C m p  Pendbeton breahatesa had m 
f ~ateeses$ing history, It wa9  about the early part o f  1942, 
when the Mwfne Corps ms  ona aide ring bu i ld lng  the De$ Har 
Boa& Basin a$ C m p  Pendks$on, They asked the Corps of 
Engineers ta send someone down to i n v e s t f ~ t e  and repor t  on 
where would be t b e  best place to put a ma19 craft haybop, 
Because of my emerleace a$ %he time u ikh  prepa~ing beaah 
erosion s t u d i e s ,  I was sent down there, 1 task a Look at %his  
gropssed sh$e bekween two major rivers tha t  discharged within 
2 miles o f  each other and, realPzing $he pfoblem Il.t&oral 
driPt would create a t  the harbor entrance, peeomended that 
the hwbor not be built., It was, neverthebess, buf l$  as a 
m i l i t a ~ y  necessity duping the years, 



Del Mar Boat Basin at Camp P@nd!e%oi-k (1949) 



She first problem aP no$e %n San B$ego County that took a good 
m y  years to resclve, m d  Bs still not asmplekely resolved, 
fs %ha% LnvoLved with the C9ty of Oceanside and t h e  Marine 
Corps5 ' ~ F ~ o P ,  known 88 %he Qel Km Boat Basin, 

Ths Marins Corps acquired the l43,QBO-ac~e ranchero, known as 
the S m t a  MarearLta Rmehero, at the start of World Ww II 
and established an amphibious %raining base, The Cornandant 
decided tha t  hs had $0 have a small craft  k a f b o ~  to snppo~t 
h i s  train8ng exerefses and to provide a Boad-out point for 
Iwge Lmdfng craft, They selected a loeation,  which in 
retrwge@$, was3 p ~ o b a b l y  tha w s ~ s t  they could have picked 
along the 23 miles of beach P r o n t f w  the base, 1% is located 
betwem the Santa Mwgwrfta Wivw and %he 3an L u i s  Rey Riser, 
These m e  two very large sfvers whlah, when %hey f lood,  
p e r b p s  every 30 years, e m  bring d6m eremendous mounts sf 
sand and d e b r i s ,  However, they selected this poin t  and when 
they were advised of the potential for shoaliw problems and 
interference with beach supply domeoast, the mswer was that, 
"e hava a w a r  to Sight, we need the hwbss, and wephB worry 
about the eonsequences after the warem 

In retrospect, t h e  best thing we could have done after the war 
would have been to have removed the hsrbsr m d  brought things 
back to its natumP course. H C B W ~ V B F ~  the H w i n e  Corps and the 
Navy proceeded with the esnatruatfon of the BeH Mar Boat Basin 
and $he f n i t f a l  plm was for a p a i r  of very ahor$ Arrowhead 
,je%ties. H don8% b o w  who did the desim work on &hfs  harbor- 
-%hi8 seem to be lost, However, before  khese jetties were 
even eampBeted, it was obvious %ha$ $hey were not Pang enough 
and that there was a p~ob1em with aorth8s~uth moving sand, So 
the north j e t t y  axtended and hooked damcoast ts form a 
combinat%on j ettg/breahate~" sf t ua t ion ,  For a very ~ h o r t  
p r i s d  0% %%me %he b k b s r  was usable,  but then sand was 
apparentPy coming around this nop$b b~eahater, curling up 
into the ha~bor a d  shoal%ng it, Thsaugh the latter &$ages of? 
t h e  war a ~ d  after the war, the Marine Carps got vary l1Qkl .e  
use OU$ 0% this h a ~ b o r ,  except at hi& t i de ,  

It did not take long after $he construet%~n of %he barbop 
befare the Gfty fathers of the C i t y  of Oceanaide noted that 
they were rapidly lasing their  pub3. i~  beaoh, which MIS one s f  
their+ main sources o f  revenue, I% a$tra@ted a great. number of 
taurists  znd reereatLona% people to their little cf'ky, Ss 
they *edlately, of course, associated th%s with the 
oonstrimct%on of the h m b o ~ ,  and requested Federal! stkx3Aes $0 
determine Mu to allevkate this dondi t f sn ,  



C02gecss aa;itkz,o~-.i zed Corps GP Enp; EGC%Y~ kc, w~def  tske a 
beach erosj on eontrbtsl st~_zdy,  The study, as %uthor~i::ed by 
Congress, had a very w lque d i r ec t i ve ,  In t3e 19598 the 
Cor~gressf onax agths~ization was khak the Federal  Gsve~nmenk 
wouJd participate l n  me-$bird of the cost oE the constrtxetisan 
of the 3110~6 protection f e a t u ~ c s  t o  proteak pubhie beaehes, 
Cong~eas %nakru@"P,ed the Corps s? Engineers $n $his pa*ojs@.& $a 
dekerr~lne %he PederaP ahare based upon "equi tyE and not upon 
exiating L a w s .  T h i s  became a p~epble3?.~1 to tmravel %?nd LO 
deternine j u s t  how the Mwine Corps' t a ~ b o r *  advi.e~sc%y affected 
the  c i t y  Ybeach, Becallse it was also real ixed that, by $hjs 
%lmo, the upaoast and downcoa~t  Iltkoraf d r i f t  tn thfs area 
was very nearly I n  baianee, 7'hs snnc"lf w r y  f j r a ,  and, t~ 
nl'B appearance, &here was a great deal of l i t'zo~al b r i E t :  
n o ~ t h  &s sotlLh through half  t h e  year ,md saenkh to nsrg;h %ke 
remaining hal f ,  with a s l i g h t  southward or dacwncoast 
oompsnent, This was Ind3cated by Lhe g~eak amount of sand 
&hat came upcoast Lc%o $he lee of %he wortl? jetty in $he 
s~rner <and fall and d~opped G U ~  shoaling the entranee %o the 
Del Mar Boa$ Bas2 n, 

In rst~ospeck, 1 think a% this $ime, not enough ztgentian was 
paPd ko $he mamer in which the two adjacent r4vers supplied 
sand to bhese Seachea, Thei r  h i s t o r y  has been thzt they had 
two very Baarge f loods In recent times; sne in 1916 and anol-,%aeri 
tn 4937, whfch broalght w great m~mt  ofl s m d  and beach 
bulkdivg ~aterlal. to the teaches, "kSi;kt bs;$wekc?n f97"1"alzd tkese 
skudies, wound %9S6s $her@ ?lad been alms$ a zaps suppSy or 
sand, Them had been a long dry spel l  and $here had not been 
3arge eastmgh fTerads and h4&% enough velocfties to b r h g  gm91eh 
sand supply  %o the ghore, Houever, the Corps9 s t ~ d y  f i n d j n g s  
gas $ha& the erosisn o f  the downcoast beach from the D e l  Mar 
Roat Basen was caused by %he I nterrerenee sf littoral 
processes by the  Marine Cospz j e t t i e s ,  Thesefore, It was 
feeomended that the Federal Government wsu1.d assraw 
100 percent sf $he eoaQ of bypassing heaeh sand around this 
boat baaln, In part, because sf the Kore8n and the Cuban 
problem, at ns t9me had %he Marine Corps seemed to seriously 
consider g iv ing  up t h % s  boa% bas in ,  $0, the plan  xas ta 
assume the boat basin would be &here a ~ d  a hiann11aE beaeh 
i.eg4~;)sion ~ o n t ~ o l  project was se% rap to dredge out the fmpo~lnded 
sand behfnd ktxe Jetby every ? yews  znd  plece it downc~as%~ 
This has bem done af ne@ 1 9E?,  

Ln conJrmckion with tho solu$ion of %his beach erosion 
p m b l e ~ ,  khc C f t y  af 8ceans4de sta~$ed looking at the esneept 
OF combining a c f v i l i m  boa% h a r b s ~ ,  or ~arLna, within the 
sheS S,er o f  the j e t e 1  es airsaady bu"1lt by %he Havya These had 
been extsncded in about 495': by tke Ravy 4n an attempt Lo 
further 4mprove t h e  naoiga$ion ent~ancs but t h e  benefits were 
rather nho~t-B%ved, But, neveeth%l@os, the e i%g  engaged 
Leeds, HI11 ~ n d  Sewet% as eon~ultankn and Onar L:Xlevana 



Beach at Oceanaide Prior ts any Harbor s;F;ans"iructioaa (1931) 



proceeded ';o Ceval.op a concept or a c i t y  recseatisnal %eat 
bas in  $0 t h e  s s u t h  o f  t h e  DeP :%.I- Basin; both ts kaue a cornan 
entrance to the sea, The Corps of Engiceers worked in 
coaJuna$i%ird w i t h  them in deveioplng the sctnd bypass systex, 
Whea the fP~nsl  p k m s  wesns accomplished, azd $Pks city sys%een 
fb38nca4, we:; ogek a &Hllian c:$i@ gap&% o f  shnd wai i  drbsdged 
Tram $he ei%y toat  3aain m d  y i &  on $be beaeh plus tne 
establ%shien% a? $he sznd bypasstag psogrctT every 2 years, 
'This sLiLL w ~ s   st an gdequate pmgran 50 mazntsin $he barks?  
and the dowi-aoaak bath rematned wdde "5 only R i H ~ l % e d  
nknmbe9- o? yszrs even 4Chouglx t h e  ; a ~ g ~  d e ~ ~ s % t P ~ n  OZ %and d f .8  
bu5ld a very w2cle beach jus% below t h e  Sari L u ? s  Reg R 9 e . r  on 
domoeast for a k t ~ u t  3 nLles, 

Ws had one backfire m bu8ldjng this beach--in &he seLLing GP 
of the dredgfng s s n t ~ a e t  and the e x p l o r ~ % i s n  of th is  tvsand 
~ S O P P ~ W  m 8 a f 3  whjoh was t z b  beeom $ke oi.5yPs boat basin. 2% 
@aa lo.na&b %Rat. there was a subatant fa3  meaunt of eotsbles mixed 
i n  &he sand, It wss a rather c u ~ l o u s  combinat3an--ve~y f i n e  
gra2.n sand and cobbles up $0 probably 2 ts 3 inche3 i.n 
d i m e t e ~ ,  It was assm& tha t ,  as the sand w s  put on the 
beach and waves and l i t tsral  cu~rent acttons took over, these 
cobbles ~ou9.8 groaCualHy s ink  dom i n t o  tkrs sand m d  we would 
maEntain a sasd beach, how eve^, in $he years fel lowing the 
project,  t h i s  d i d  no% h p p e n ,  Instead,  %%t$sraE d ~ f  f t  rather 
r a p i d l y  picked up %he l i g h %  sand, moved 2% ark domeoas%, bu t  
it d i d  no% move %he cobbles, and in much of %he c i t y  owned 
beaak f r sn t lng  %he ma%aIs ,  the s e ~ v a ~ d  face sf the beach 
became a s o l i Q  bed sC cobbles someQimea as much as 6 feet 
th ick ,  This  ha6 a sather adverse reactian on t h e  t ou r i a%sF  
season a ~ d  $he cse of %he beach, 

how eve^^ ~ ~ j . f l ~ j ~ n ~ t i 0  ~ i b h  % h % ~ ~  @kre$aY 2 yY$8P.$ BCEW $ ~ ~ @ $ ? a ' c  
h u ~ d ~ e d  thousand j a ~ d a  u f  a9asa% en t i r e l y  sand were dredged 
f rm the  o u t w  e n t r a ~ ~ c e a  a$ $he h a r b o ~  baaim and placed on 
bke beach m d  gradually pavex- $he years the cobbles ~%ttk~ai&%esz 
hew inpsovd  on t h e  moYe northesty portfona of $he @ity 
beach, But they k8ve r&ak beern able to m.,afn$ain an 8-dequato 
wid&h o r  keach with simply t h e  ~atesam'a? being bypassed by the 
harbop, y e  doe8 8Pp@dY, S % ~ C E  8 b 0 ~ $  7967 OF 1963, %ha% 
t h e  harbor- i s  "aBe on';y eause of Pack o? supply  0%" sand th; the 
%ache 9Ltkiy DP" U 8  have !:00n~lt9d@d -Lkia$ %2 i~ d h ~  % z ~ k  0% I n r f p  
3 o e d s  on t he  dwo z*fvarw, and %heir fafXu~y% 4",0 .seepply ssv~d tc 
&ha P%ttspaf  sys"d~, that is a ss2os e s n t r i b ~ t o r  kc. ':he 
Qccanaide prokzeen, S'hfa has beec ander sttwdp &ha aa t  Pew 
gears by the Cory8 of EngJnaors and %hey arc Just 8.6 gresenf. 
coming up vf5h s a l u t l o ~ ~ ? ,  

Pn my apCllg~i$~, t h i s  riw smd also eon:-,rf bukes &e the ak~ocHf;-i;g 
of t h e  harbor In c%nat, w h f l s  the o-igjcal l i n e  s f  tka EOP%?I 

3etty/bksaymate~ extends seawar6 to about the  26-%so& d e p t k ,  
mhfs Eight sand deems $0 be in xblotl6n up ts $ h ~  30- or 35-foot 



depths m d  2 8 ,  perhaps, I n  par$ being defleeked o%fshars w h e ~ s  
P& is no$ stored jw $he hwbeb~ and does no% apgew t o  be park  
of t he  littoral s k r e a ~ ,  but  neve r the l e s s  the  sand is Bas$ t o  
t h e  domcoast beaehea, Jlm Dm- in one study for the c i t y ,  

a b l e  $0 get some quantity e8t%aatese 1k appears t h e ~ e  are 
we l l .  over+ a @%Blion cubic years of sand in $his  shoal area 
eompl@%ely outside the breawate~ system 0% the harbor, Phis  
should bs taken i n b  aoeount in plans $0 revkse $he entrance 
i n  the harbor so that it does not shoal as ~ & p % 6 % y  a3 it does 
at pPesen%* 

The psojeck is a success, due t o  t h e  fact $hat the mwina is 
$6 F u l l  a p a e i t g  of boats, and 2% is operatfanal aoa% o f  the 
time; but $here 2s occaaf3nal shoaling %hat meates b m ~ d s u s  
waves and it 3s not aHw8ys a eo2veniew$ h m b o ~  t o  enter, and, 
of course, we are s t i l k  l i v ing  w i t h  %he beach erosion problem 
$0 the south, Th i s  beach erosion pscblem hsa aotually been 
p 8 d ~ l 8 9  extend$= downosas% m t i l  i% now affeots the ent i re  
shore front of Oceanside and Carlsbad, the adgacent city to 
the south, and it is bgfnn%ng %a extend on down below the 
Am3 Hedlonda Lagoon, Jn  Pact, there are also oQher areas 
p w t h e s  t o  the south w h e ~ e  $he beaches we narrawek than $hey 
used kh38 Be and in sorage areas have retreated to where they are 
endangek2ng $he ~ 8 n d s L ~ n e  bluffs $ha$ make up t h i s  lower 
por t ioa  o f  Sim Diego County, 

As remembered by OMAR L%LLEbrANG 

For a n u ~ b e ~  00 years %he Hmiafpal Government at Oceanside 
had been laokfng for a way ts create a mall. craft harbor for 
the errjopent m d  benefit sf the i r  ci.tizens m d  for others in 
csnL~fbu t ing  areas suprounding P t  and had been f rus t ra ted  
inasmuch as $hey r e c o ~ f z e d  it aa $heir beat s i t e ,  Haybe E t  
wouEd be b e t t e r  $0 call it t h e i r  "least worstm sits, It was 
at the north city limika, Eying in par$ on what had bean an 
sverfEm area at t h e  mouth sf the San Luis Reg River, and was, 
in part, lm-Py%w mound of the Marine Corps Camp P~ndlston 
f a s i l f t y ,  

They were almya rebuffed in m y  a$%emp% to dissuss acquisi%on 
sf the Marine C o ~ p s  property as a hwbor  site until anothea 
C - m d i ~  General =me these, after a parade of? amg who h d  
a l l  tu rn& d~am the c i t y %   request f o r  consideration, A new 
General came along and beeam a@qua%ntsd w i th  the  Mayor Ln a 
s h s o t f ~ g  b l i nd ;  they weye both av%d bfsC ahos%era, In t ha t  
bllnd owe day, &en there weye no b i r d s  msmd to shoat,  $he 
Mayok a8ked %he General, nGenerak, why %a 4 t  we never get 
t h e  tfae of day from you people when we -mad $.a talk abou$ a 
hmbor, You don% evm know what we want to do and ye% you 
say we a a n e t  do it?" The Genepal, in a very receptive mood to 
t h i s  from his new friend aa id ,  @I dsnwt know mything &bou$ 
f%, &y don't you eeae out m d  t e l l  me." Ss we h d  a 





teiephone c a l l  a$ $he office and i wen$ dsww ko Join $ha M n g o ~  
and a csuple  sf other% and we sat deim w%t%! the  Gerat:rcal. and 
explained %he p lan  t k a t  ue had devised a.ad Ac n n i d ,  @I have RC 

w8y 0$ k n ~ w i n g  whet,her OP not f t w114 conflBc"&sSk& O~JY 

opera"e,ions; we use consuI$an%s f o r  $hat, b u t  %here l a  no 
season for me to spend Harine Corps m n o y  on ~ ~ a ? u l t & ~ t t s ~  so 
where 4s you go f ~ ~ o ~ k  there?gt 

The arrsxek. was, vEOceap-r~l de cay; prosll" de serv' ecs if y ~ w  wtsh, 
but, of courtae, they can't be yoirr e~nsul.tan",~ ca%; they?" 
And he said, "Ro, but  K ~ O  would ~ O U P  @~nsuPtan%a 5dek3, 
%knat would be $ha Corps of Enginssrs--1s~5ncipa%l.y Lbe D i e t ; ~ t @ % ,  
Engineer 8% Lss AngeLes, but he has KC> money to do t h P s  
eikhe~, EOW would it be i f  xe ds the war%, s a t i s fy  hin and 
h%s people, and they  t hen ,  in turn, advise you as to wheGher 
or not  hat ve are doing is hamanior~s  or  DO% 1%2amlhsnious #i$h 
Mwine Corps intereska?" Tie sal.d, '$T donp% @%re ?row Lhs 
Dl%trict  Engl neer reaches h i s  cancluslon 3-P he reaches it, 
ThatBs h i s  aPfairSw 

The r e su l t  then was %ha$ we went ahead, prepared s t u d f e s  pad 
plans very close7.y Informing and recelvfng er i t fcal  cow-en$$ 
from the D I s $ P % c ~  Engfceervs s t a f f ,  p a ~ t i c u l a r f y  Bill Ber~on 
in h i s  Coastal Rnglneering Branch, and Oaund t ha t  there was a 
baals cm whdch a small @ ~ a f $  h a r b ~ r  a d  t he  Marines c ~ w P d  
Join, could be neighbors wlthsut. i ch ib i%Lsns  of eikher onass 
nissj on. 

On %hat basis,  nego&%atfon f o ~  acquisi t% on af Mari~e Carps 
p ~ o p e r t y  began, The upshat sf -it was tha t  af'ter about f%~e 
trips ts Mashington, m d e  by tKe Maysk, the City A$to~ney ,  aud 
myself,  %he acquisi t ion of" Marine Corps proper ty  was 
completed, At the same time %he c i t y  was negib.",is%iwsg w f  Lh a 
p s i u a t e  Eandownc~ of the  r i ve r  bo%%m area who ha6 about 33 
acres in addition to the Ma~lne's 67 acres, m d  t h e  700 acres 
t,ogethesl. %hen was tzsed as a h a r b o ~  ssfte, But it wasnPt ~ealJy 
a harbor site, I& was a r9barrowm p%t, Tt m a  R borrow pE$ Lo 
restore $he beaches a$ Oceansf de where I t  had been concluded 
in  some earlier Corps oP EngSneersy s t u d i e s  that  the Un$%ed 
Skates faef l  itf es a$ t h e  Marine C o ~ p s  base were a p ~ s x f m a t e  
cause of the loss o f  %he beach, The rezcoration si? th8t  bcaoh 
then was aui;kaorSze-?d by Gongr9eas 50 be done at 100 pcareenG 
Federal cost,  pssvfdsd that the loeaE i n t s ~ e s t a  provlded the 
borrw p%t "om which t a  r-move m;~Lc~r"al Po? LLat  
restosa$lon, 

The 67 acres a$" Harf ne Colaps -wd &be 33 a g ~ ~ e s  of" prllvade 
$og@$heW, then, nonsk4t t t ed  the T8barrsw p i t E p  fop the bench 
~ e s k o ~ a t i  on, The &edgtng was done f n  aeco~dxncc w5 t h  
geometr"Lc pl a m  t h a t  were derbl ved by %the c i t y  $ 2  consul t l n g  
engiacer so $ha"t t ,  what dej you know, %u~nsd ou& to be t h e  
out l i n e  o f  a harbor, Ss, bhere was a oomhinztion of solv ing 



the beach pprot:;.e~~~ OF solvi-ng a hapbar need, and o f f  sol.vlng 
kkke p r ~ b l e a  of woz%kl~g with a m,-i.,litwy agency $;hat needed %s 
be gers~~rxded tha t  2. t  c o ~ s l d  give mp some o.F .Pks rassesvat ion 
that  resxlPi ked .l.n the csnsk,r~n@kl an sf Oceansi.de harbor, 

It 's 257 ext~*ese.l.y dl.i"ficu1.t s i t e ,  It S.ies cBoae by sr:e river 
and n e w  ancther on t h e  other efde sf it, both of which are 
big sediment p ~ o d v e @ r s  when they are in f lood,  That dsesnVt 
happen of ten,  bu t  they do f"lood, It 13 also a J3inf;i.y used 
en"c;aane with m i l i t a r y  emf '% and @fvf . l i an  era.?$, The s i t e  was 
lim,,lt& hy b:B.ufPs that the Ma~llne @@rps worr;?Ld n s h e l Z l  so that 
the land area was small and the p r s b l e ~ s  to achieve a usable, 
kr.anquiL h~nr-bur &hat cl.oa;a $8 &he sacezm Setween two ~ i v e r s  
wcre really very c&ajilcngl.ng ones, There ape aspects o f  
Ocearisi.de Hk~bs? 'r;ha"i;~asit;iPy adve~se  eamaent, p a r t i  czrlal-ly by 
boaters, But b o a k e r s ,  af course get very crnotfanal about a 
harbor tha t  l m t k  perfect, 1, nevertheless, Gake a 10% o f  
p r i d e  i n  Oeeanside Warbor because 1 think wha% could be 
aehf.evsd w f k h  %ha.% 99.te i n  %hat asea has been. achieved w i t h  a 
very sa$:i..sPa@tc?rg degree of sul.tabi.l.l,ty arid t h e y  have a very 
aasef ul f acil.l,%g pahere: f omker3 y there: was nothi.ng--and it s 
grak2.f ying to be "che;~-e, 

I t i e d  my ova: besat sp there once sn a Lsqg weeker:d ,.in6 was 
rewarded to see i t  used r e a l l y  as a ragfanax park, The water 
%s clean, kf ds swim in it, barbecue b~aziers are out on the  
fasats, there 49 a l o t  o f  ca~arade r i e  between haakers, There 
isn't t h$s  bus iness  that, you see f n  larger,  more impersonal 
b w b s r s ,  wkere people go rushing to their  boat, ge% aboa~d, 
stag out of s j g h k ,  or go t o  sea and asme back, h ~ r d i y  knowfng 
who is tri t ho  nsigilborfng f"ae i l ity, Oceanms%de 1s more like a 
csmm-lky park; they thoroughly enJoy I%, ft has %$s problems 
wZ%h the entrsnee br?t T t h i n k ,  kn me at leas t ,  $here i s  great 
s a t i s f a c t i o n  i n  it, 

Tho $"act tha t  the  dredging was dsno GO rb.-store the beach, 
tatally a% Fedwax expense, mprescnted a nev p?illosaphy k n  
Pede~al coastal. progeets and Oceansl.de was 8 g ~ o u n d  breaker on 
tlnat and sther p~ojecs$s ?"P%$ed i n t o  the same pbl J osaphy; bud 
i t  m5 9% Beeanside that %ha% naew prQf nrsipbe was derived tha% 
t h e ~ e  w m  an apprgnpri  ate  basis for Federal conts-ibut f cm o:" t&.e 
&oXe expence of re!stori.ng eroded beache3  here tk-e sro:aiess, 
r * e s ~ o n s i b E X t y  xas p r l ~ a r f i y  Pederab, 

kgaollxer. new precedent was estab'bished there In ::,hat prcvj."ioua$g 
n a t u r a l  &8rboa.)sg OP h a ~ b o ~ ) ~  wick con2.y minor L~p~*o~d-ewen%s got 
mal.ntenarzce by the Pedera:'~ Gove~n~enl; aa -aaavi.gsble $aciK5.tles 
of %he United Stakes wfthout cost to the hna*5-?oai p ~ o g $ i e t ~ p ~ ~  
Buk,  where a. harbor had been %dulX..F;, e n t i r s l y  with con-Fedeukal. 
funds, even khc~wgh enti~e3.y ~afAffia;fal, if' i t  uas 8. ?laai.gabl..e 
Pea$urse 0% the United States, there was no pol2.cy based on 
which khe Federal Government ooul..d 60 rnaintelrrance of the 



Bc@ai?si&%e Harbor and Uel Msr Boat Basin (l966) 



$snerb:.al navfgatiaxi PeaQ;uyes. It* Has ~s,n.gu@d at Oceanside that 
this was j.l'.sgieaf, Tha t  .IT somebody on the  coast of Igr.lget 
Soilrnd ap s f  De'2-awwe Way om* Chesapeake or2 wbatevem*, with 
asdes"addi t i o n s  or  regulnking works to natural assets ,  could 
have maintenance of those navigable channels, it was 
agpmprf  a te  ahso tha t  ;m exis t i .ng  f acf l i t y ,  Lhsugh en t i ree l .y  
~ " 6 ; . f  i.cl.al.:lly erkea,ted, merited as muah eoaaf c$eration fw 
maintenance as was ~ s r i  ted by a naLu~aP f ac.? litg, 

T h i s  waas s Eew concept, It was, &i_r)wever%, submrit'ced as bevi.ng 
logical and eq.sita'i?l..e, and app.~opt.l .at~e, a:tnd Congress 
ek?,~entua9..Xy agreed ; and that approach to aai.~?l%c;nan@e of' 

.$". ,q ."." " w.6n~"~.cx..a%ly creaked navigable f a o i l i b i e s  steras from 
p.aasent;atlons made of the Oceans2.de d tua" i ,on ,  

,MISSION RAY 
As remean beted by KENNETH A+ PEEL 

So far as I know, Mtssion Bay has developed no part9mla.r 
problem.  They may have hat2 some problems downeoask a7ong t h e  
blu$fs ,  but I don" know, T Lhfnk %hey have a Lit t le  b i t  sf 
maSntenancc dredging which went nu t  on the beach sad  wB%h t h a t  
the prnblenn eou2dnTt extend $00 far besaixse of t.%e s h o ~ t  
dS stnnce t o  P o P r ~ t ~  Loawa and ~ u c k y  headland there, 1% may even 
have helped to maintain %he entrance to Xan Diego Ha~bor a 
little b i t ,  

The f%rst Carps of Eagkneers w w k s  w%s in  7855 when a Levee 
was eonstrueteed to divert the kniver Pram Sari Diego Rarhor, 
The rG.ve~- o~iglnally ran ~ i g k t  rI;mta Sax1 Biego Bay, rlrrarA whe;s2c 
%"W Hwlnc; Corps Rase 7 * ~ ,  They d3 kcd thai; off and d ive r t ed  
%he wkole river E ~ o a  San Diego Bay t o  flow ouk a t  %?ie Geean 
Reach ama, er just n o r t h  of the Ocean Beach area, T h e ~ e  was 
9 b i g  supesdosper  EEood t&at washed i t  out ,  A new djkc was 
e o n s t ~ u c t e d  in 1895, hut that goes %my back, 7 d i d  read some 
of %kc ,welent h t s t o r g  and it has been stabilized ?or 30 long 
$ha% people j u s t  quit wo~rg ing  aboub Lt, 

I w o k e  the PreS.in3.nary Exmf.reak"isns and t h e  Survey Report; 
just befor" 8 %went t o  t h e  D%vl.sfesn O P f i o s ,  as a San Disge, 
River Flosd GontrsL Project aaonbfaad wi, th l4avl.gatToi.1 at. t h e  
mol.ath st the r l v e r ,  They erigina2l.y had an unr"aesrab2.e 
rep~a"t--roy f'i.r9t job was given %s me by the I:hl.ef a E  %he 
E n g i n e e ~ ~ l n g  BZvlsLon, Bebou&, He handed we t h i s  reps~$--he 
s a i d ,  !?ItB s mf svo6ab2-e, xake i t  Pavsrable  So, we rewroke 
it, asad made :i.% uusfavorahle--and then the mhhrd t i m e  2% stuak-  
-as a goad Pavor.a"d.c sepoa"t, It was hilt by $he Corps of 
Engineexas, the k a ~ b o r  d~e<ig.-i.ng and en%~ance J e t t y  construc?$i.sn 
w i th  a sepa-ate f . n i t i . a l  @ntr.azzce fo? the Rarbort, 



lMISSPC3N RAP 



Orre o f  F;I?c? f ? t e ~ e s d i n g  tb i f igs  khat came up on t h i s  pr80,jeea; ua:3 
we gat $3 1.9'3 o f  rhack uppos'ttia.?.l fir% the Stsat?> P f s h  and 
Cane tf-;st %e wgre goi.nrg I;o d v ~ s k r o y  orla of the pr2;~;z.e P;j~%eC%ing 
and l.'^eedl a7g gsoilnds for* yc:?,mg f $.:3?3 , So, .VE I - ~ f t ;  a. part; c : ~ f  t%e 
h a ~ b c r  3s a x%:f.t?%ife area nrrd u:iimgsl-.ol~ecl a fi.sh bp.-oed?.ng 
apca; a mall., pa& ceaf l.t, r:gt t+00 r ~ i l ~ k ~ ,  J i l ~ %  enr;ugl.:, t<:: 
overcame w'hat s?,rmmenZ-; t%at- they had eveh- ham' becarns.: of" t3e 
;kdGec$, wa$;er ?'.,sea, $2:; pec.%lj., t t s~ya  %,acre f a y  ;ncxqe pj,,sb 2f'tr:r. 
t3he i.mgr~overr,ar; t li:.har:. befor.e 

Tk*? <?rig$%al p l m  the ,jgj.nt. r.I.vera-har*tjos ;je:;&y ea%.Ij..ed f0.r 

a set of" 4 oeks "i,el interbcarrse@t t k ~ :  two I:tc;di.es of' water, 5: 
:m,ocked t h i s  oi.j'r, i n  dtlc .i":i..~a:':. repo i4  ti,nd p ~ . . ~ t ,  In rack rubkle, 

f ow czri gck 4.3 and out ?-,br.r,ugh t.he v~Fdl; 2.3 the P C S C ~  

but  the f l ow ,  &en tk8 rl.ver. .i.s la*l fl. ood, won$ tt <:ore tl-,r%ougb 
* < 

.I. !: e 

Ml..saPoc Bag was a 40069 acre mud ~ I o ~ ~ g k i  into whl.eti S;Em Sari 
Dj.ego ~j.'iger disch~lplpp3 an:$ e.?sem%ually h ~ z n d  f ts wa.y oat 
samewhere near the present m!:th esk the bay. 1~;- sr_y Si.oad 
con"tl.01 w o ~ k  I had dane $he study or: and helped w~i . te  a repo~t 
on fl.caod corztrol. OPZ the 8a.n Diego River, We recomrftenc"led the 
bes";sr.slt~tfan baas $c, l evee  the  bm.ks ~ n d  b u i l d  jett5.e:; 
s t ~ a i g l l t  om? orxt to sea, hest we could f i n d  no way to j u ~ t . i . ? y  
fit, Shs~.t;%y ?2.ftern that., othera per*s@anne.% .jra tlre d is t r ic t  
siC"fS.ce work!.ng l"ram the harkor  e;.d a.t the requesk OF the C5ty  
o f  San tPl.ega, saw t h e  need I'oy marc? 3ma3.3.. eraf't; facf.Ii*~;:5,cs jn  
the a.tTes., 

Clem RZek, thc C l t y  P1$:uriner, suggesked that, "Isn't ths~a 
aometh.ng that we c m  do t o  :i.mp~t.ove 24% ssS.rrn 3 ~ i g W W e  wora1.d 
I f k s  ", shave i t  cteveloped I . n t ~  ::a h r " & r b ~ r , ~ '  'Shere were two ata 
khree Cwps  of Efig inea~s'  people that weve invoived In t h i s :  
Cti;$.p.sl~~z PPhi:.i2.p~ m:2y have been; Reakny Peel. KR,S; azd b thj nl^: 
I.,?(w.*an Mwkel also was involved,  .$t m y  sate, they took ooerr. 
and corn3fned o w  fXsod control  repork w i t h  a report on 
deve l .~pmsn t  of the. bxy , suggea t%..ng a p ~ o j e c t  s % ~ 9  2. ar 'Lo Muxsirsa 
de l  Reg snd th@ BsSEoca Creek S~prsvemen t ,  When they combined 
Lhs two, betveen %loot3 @rs;.atr~?- bsnefitzs a ~ d  recre8Li.on.1. 
k~nef': , i . ta, Cl.and devel.apment LiaId wtxnt not, "Lie-ct erne up w5 C,h 
.,9t~at.:.i.fj c3stisn f o r  %3e cp,orrk~i.n~~:3, p~o;fet>%, Sr?, t??e combl. r7e-t  
X"-l( ,jb a.,jee:; $,,n.irol-;ed Jevc~?.$.ng ,tte s;?~: D.7:.qiyj ;$i.v~r rpon tklc hj.:;.~ 

w to the? sasm , ssgzra ~ i n g  t ?I<:$ bay. Y*.!, ? R Q U ~ ; ~ ~ S  j: :3111.! p;.;l: t i . ~ g , ;  
k%;rbea ,~:ct,&l.as :in, 

h a t  wa2: atzo~sf:, t?ln c?x:e?-,t 1r.y '.~p,~s.l.vemenk;. wf. t , l  . j , t  ~;x@epf-,  1 
d4.d do k3c+ :::'i;udy on the cff'ee!; af the es;",sacr:e sn ",;e ea.dJaitsent; 
c.,&,,ch.es, awd desZ.gnad %ire ;z!;tir.:., .Eeadlt.ag $r?tcr  Mf.ss$on Bag, 

W" 

'%%rs ... , .& -. W J ~ S  t h e  4$;146-48 pe.,s.i'.nd, bes-.,aunr:: .a. had i&sr:c $kc Pi.ao:.i 



Briginai Jetty @oksstrkactHlan of Mission Bay Entrances (1948) 

Originad Construction af 14issitan Bay Entranes (4948) 
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c o n t f w l  " m ~ k  ju:$t, before dke wara and I d l d  the des ign  o r  t h e  
eai$re.nee jett;ies and %be sbbcre e f f s c f  study a f t e r  the war, 
Irn ihere, again, I reco~nmended the hooked north J e t t y ,  and P9s 
i. 7 i..ne saxie ir?-eassri that my rbeeomendatioe? at Ma~r.i.xna Be: Ik'ey was 
tuxbnetl down , the j e t  t i e s  wem f i.na:?.l.y deai.gned ti::. sxkend 
straight; i n t o  the seean, t , a t e ~ ,  it turned out t h a t  there U R ~  

cmnsltlerable surge g e t t 5 n g  5n . t~  M;iss$.on R a g  tbra~xg'n kka t  
e ~ t ~ a n c e ,  espe@%.allg $0 Qwtvera Basl.n, uk ich  ~~zpras t h e  nearest 
arsa, and by rcP3.eet'i.on f.r,tc G'bafin R2.ek Basin or, the opposit,e 
s4de. Tt I s  i n t e r e a t i n g  t o  note I;haL when Lhe en?;xanae wss 
i"l.r;.st c:onstrue%ed, i& was not  dtqedged $a f.ts fu3.l dep$h, 
$hinking t h a t  the t i d a l  pr:!.sx wsu.3-d pephaps xiden and deepen 
" 
. '??ie p1:tot chan1?e71. was dredf .ed  t9(:; a degz?.h, I: %hl.nk, i:$ 

about  8 t3p 40 by 'jQO % i d s ,  

Them wepe so many disastea*c;, Boats tl-yirag t o  eorrae 5 . x  tJtm!; 
en4;rsnoe, t h a t  %hey sooc decfded that 4% hm~;?l.d have %o be 
dredged auk, So, i t  f"1nall.y %as dredged to its present  f u l l  
dep th ,  

MISSION BAY --. SAIY BIEIiO RAY 
As remernbmed by WILLIAM J, lJEI4RBN 

-7- a @ a n g %  thLnk oP any sther m ~ j s s  e n g f n e e ~ i n g  p ~ o b l e n s  aleng 

the shoreline 04 Sara 3i.ega u n t i l  we a.pproach the Mlsaicrn Bay 
3 Ml.ssl.on Ray and Sar, Dlegs Bay ape t i e d  togetises by ,the 
h i s%ory  of Lhc Sarr Z3:Lepo Bi.ver ? a d ,  '1 S;;hink 9 must scar% l':rst 
with t h a t  and ref ems k s  s m e  o f  t h e  dis@use:ic~n by Xenny Peel ,  
ActuaZly, the Ssn C l e g ~  Rlvcs, h isksr lca2ly ,  would sametlnes 
discharge i.mto S8n Diego !Ytw%ao:-, a o ~ e t l ~ s e s  f .n to  M::Lsaior', Bay, 

.In $he 7850s sad ?8'?8s, some or  ehe carlLest Corps eE 
Enginecrsf projects  i n  Cal.i.fozlnia was a determination that it 
was n o t  desi~able for $.he San Diegs Wivek to discharge Into 
S3.n Diego Brag and con"cin.cx? %a shoshxx2 sndange-. shipp.i.ng, 
l h f s  was probably, I n  p a s t ,  brought about by %he rack %hat 
t h e y e  were a series of xFex=y ssverc fl.ocjdz between 7850 a n d  
7890, ?md some o f  t h e  rasull.t4.ng shoal..lng of the  bay was 

.y*ay, $.n 98%5, a dtke was f i n a l l y  conskruc$et3 o bv-1.~1as. %in-rt~ 
across the s a d d l e  l>etween Old Town and Point. Lorna and the San 
Diego River  was pa.mane.i.tSp d i v e r t e d  i n t o  Hiszfon Bag,  OM as 
ft was 4.,n~wn 5.3  kho:;:ie d a y s ,  Faj.sc: Bay ,  

&.fcert a??, floods cn the San Di.eg;a RWl.vea' g r s d ~ x a l l y  bui2 . t  
a d e 1 . t ~ ~  "!31 in65 ?+he ?.rir.elt end of Mj:~a:i cm Bay. Y.i s s icn  Rays 
2..tse-!..f, consistad af about 4008 ac-6.eZ of marshi.lantf at t h i s  
& h e ,  ii,cd in t h e  3940s the c i t y  began to l sok  a t  t h i s  as a 
pestantLsl. reer~eaLican auea:7a, They bad ;s. c:i.",y ~Fr, .~-nni.~g d!..rect,ou* 
By the name s r  Glenn 't.?%ck, wtao had i+. ;.ok of vi:?:icc a12d we 'ilsvci 
t,o g?"se hia ccredg'i; w i . t k  t h e  canr?egtuai. davelespaert oi' $he 
Mj.swi.arr Bay W.qua  ti.^ Park p l an ,  



San Diegs River and Mission Bay Entrance (1958) 



,I t k i n k  past oF t h i s  csneep$ wds from looking at t h e  success 
we had had up nor5th in d9:vert:z.ng BaZEona Greek, khe fAo2 
Angeles Rfver and ?he San Gabriel R i 7 ~ e ~ ,  auk of k..zrbos 3r 
ma~sh3.arsd areas t o  the:: dgwi d r f . f t  side o f  the  shoreline ea 
t32ak they d2.d na9; have tP1l.s eonC:"i.nufng maintenance grobl.c>~,,rrr 
after erery f l ood  ofdrXedgi.n$ 03% t k s e  harbor 3,- rnan%skJ.anr.J- 
areas, Sc, very early in the @Be, the esncept wzs do $reat 
Missisa Ray a, combl.ned iY"liocr:d e0~7tro.l ai"8.d a mmaari.r~a 
f ~ ~ o ' b l e m ~  This was one"? sf Eke T i ~ s ' t  elvia W O F ~  s tud%es  %hat 
the  Corps got back l n t o  a f t e r  tbs end sf World gar IT, 

In the ?gh6-45 per iod  the Carps o f  Ecgdnec~s, i .p c c n d t m c t i m  
with the C! ty of San D i e ~ o ,  ~ a c k  exkens9 comb3 ncd TPuu3 
e;oritunc?:zl n s v l g a t  lor1 stud4 9s and evoi vcd t h e  edrnoepl; we have 
now, wElcre the Ssn D3" ego F i  var was @onl"ined by l e w e s  i ' ~ o ~  ?;he 
U,S, 101 Pighwap to the aeean and a pa tr of jet$ies was 
extended into the ocean $0 conSinc t h e  river to $ h i s  poink, 
At the same time thc aPea t c $  t h e  norakh was to be developed 
into Hission Bay as we know I t  today, 1% soon became real$ acd 
&ha$, 3.8 a praet  t cai engin@erbing and cost factor, there had t o  
be rough ilbalance between dredging of channels and Sostlng 
areas m d  f i ? l ing sf  semi-sub~e~gcd Iemds, ts create 1md ko 
auppsrt o recseational esmpiex, The enkrance my tc)  %he 
same as had bccn considered in other areas-a third Jetty was 
t o  be bu31t-so we had a eosblned three-jetty entrance wi%h 
the ~lavtgatisrn channel %o Mission 3a.y on the nor th  sad a ~ 9 v e r  
entrance sn the south, 

Goastruetian started in about 1949 and $he Corps of Engineers 
s*.espon%ibi.liky, which was a pather arbf  trwy divf sion, to 
do the nosmal El.ood ean t r s l  .works 187 rebul.ldj.ng racil.road 
brjdges zmd bull.d:Lng the 1-evres a.nd e:~~~vadk ; lng  t he  ckanmaeI%. f o p  
&he r iver  on down to wI1ers the  Je t t ies  were to be kui.3.t e.% the 
ace-m, 

On the navL@tion side, the Corps o f  Englnee~s assumed t h e  
rwapaaef h f P i t y  o f  -%;he navl.gation 9et t i .es and the navlgnkf on 
channel. .i.nLo wha"l;t tha t  time was %mown as the Venkura 
Boulevard b ~ i d g e .  Seaward of the "rsridge they excava.ted a -20- 
foot channel wh%ch was $6n$ ide~ed  to be $he necessary dep th  in 
those days, This was one of the  first prkojects ,  ~t lease $a 
the E,oa AngeI.es D1.8tr?i.e-t;, wf jsn~e  the  dy~amles o f  mive 2 c t l . o ~  
vaa eonstdercd In $he g e t t y  design, Ve had learned %hreu~& 
3ori.Q Mar I T ,  aud being C ? X ~ Q S ~ ~  $0 S e ~ i p p s  Univer1sl. ty and 
Uni.vsrs.i.tGy or Caf 3.f orn ia ,  k ~ w  to app~csaoh %hi.% wave ene:rtgy 
p r o b l e ~ ,  The Corps proceeded $0 do so~ne wave sefrectian 
aaal.ys%s and to g i ~ s  s m e  coassleieraia,ion sf wave hei,gh:;s aad 
dyrsamLe prcbl. cms 2.c d@3.i.,w4..ng of' t h e  jetti a%, Kot.ievc?:?ws, 30% 

aneugkj. ccmsi deraa4;:.Lors was, &S.q~i?a $0 the entkanoe prwb.?. erm and 
thcae jeS,k%ers were eakabl.: s h c d  at 96Cj f eeG aprrrt externd-t.ng 
di~c:;':ct%.y west; j . r l t q j  the:, oi2ear1, Thjs :33.4~+~@(.f 3 v@r8xj w?$k: 
jetkfed entrvan@e Z"or: wave actiioil Lo c s ~ o  ors irtsi.de. 



Wn in te res t ing  p ~ o b l e ~  developed about the  time of %he 
campletion of $he j e t t i e s  and the major featupes af $he flaod 
contro l  channel, The Korean war stopped many ~ i v l k  work 
e P F o ~ t s  by $he Cokps s f  Engineers, ineluding t h i s  owe, It was 
dec%ded to comple%e $he f%sad esntrol aspsets, separate &he 
kive;r Pressf% Hiasioa Bay, and then s h u t  the project down until 
after- the dfst~acttons of the  Korean war, 

In s ~ d e ~  $0 maintain c%em water in MPwion Bay, ft was 
determined %hat %hey would dredge a channel 400 feet wide wid 
10 feet deep between the t w o  navigation f etties so as t o  ailow 
t i d a l  waQera to work back and f o r t h  in the  Missfsn Bay, The 
results wem qul%e d ra sWe ,  The channel was dredged but, of 
course, i m e d i a k s l y  the s i d e s  collapsed and $his  channel 
spread  out $0 fom a bar aersss &he 900-foot u id th  of %he 
an t r ance  shann@%, A t  Em t i d e ,  ar wf th  my k9wd of wave 
action,  waves w w e  breaking over t h i s  sandbar, and in spfke sf 
$he effo~ts s f  the l%feguards 60 warn peep%$ mainkaiw some 
assemblanee sf control, 11 Bivea were last over the next f e w  
gears due to boats broaching, par$$cul?r ly during periods of 
high w%:vea 8% bow t i d e ,  F i n a l l y ,  t he  c i t y  council fsmalPy 
prohibited use sf the  navlg&LS_sn entrance by boats, 

The 6 n k ~ a n ~ e  ~@m$%n& elosed 3nd41 ? 9 % 9 ,  vben the G s ~ p s  sf 
Engineers ~esmed the proJeek arid proceeded to dredge thc 
e39t1rd1 e n t ~ a ~ c e  $0 $0 a -20 $@eL arld opened up aeeeas to $ 3 ~  
bay, Fkt- braCgk~ag pr~.f;act.s c:o~%Lrr;e;d & a a ~ e t i ~ w s  %ha Corps,  
~s-met"i@w t r ~ e  e:Lg) untH1 t he  ectire? aPsn uae d~.sebged md tke 
l a q d  "5 .33 .~  bul3.t m;zeh as the  pj..sjaozs a re  SQBC tsday. 

One th ing  T 'i~ked akou& t h i s  psajaet  2s %bat, ~h47.e kSers $ 3  

about 2800 azms QP Xzmd with3w she MissSon Bay caaplex, the 
Cl$grs philosophy j s  tha$ only about  786 $0 WOO awes o f  this 
is $0 be put OU$ for 3 8 8 ~ ~ 2 ~  These leases are mtfcipated %a 
ewer $he ope ratio^ and maintenance costs %o the p r o j e c t ,  but  
no atL@mp$ i s  be%% made to reeovek the  o r ig ina l  invostnent i n  
the g~s, ject ,  This leaves over 1200 acres for  free publie use 
through the n r i o u s  facets of the Aquatie Park, 

U h l e  Mission Bay has been a very sue~essful p r o f e ~ k ,  $here 
w e  kathe~ naggi~g probEe@s %ha% remain wi%h i&, F i r s t ,  
the  B X $ P ~ B $ ~  wide  en$ran~e ,  978 feet, does aEPw eoaalderabEe 
mve enera inks $he satpanee, a d  a% times t h ~  waves in the 
outer port ion of the Je t t i ed  navlgation channel am be qu ike  
unsafe to boats $sging $0 get hn o r  out, Also, as these waves 
$ravel down $he length  of t he  parallel Jctkfes and pea& $he 
%wshore end, the  end is a curved s e c t i o ~  of roek revetm~nt 
oonstrueted at a B o w  or f l a t  mgla in m a E L e ~ p t  &O a b s ~ r b  
same wave enssgy, Actually a great deal of e n e r a  Es 
~ e f l e o t e d  across into Basin B and even on up c3annel, 
imdepneath the Vantura B s u l o v a ~ d  bridge,  znd Ento $Re upper 
p o r t i " ~ ~  OF $he basin,  Tk%% pmblem was s tad ied  once by 



hydraulfc ~sde4.. at "t i ioksbu~g and a sa%.knkfsn was de?rs*r.oped a h  
rather IOU cost, which was to s.bp2y change & h i s  curve or 
xbevet%ent sectlcn ts a selaies or" echeloa sections 
perpend$,cula?% tc-i Mkne e n k ~ a n o e ,  The plan  was $0 refleet a 
@;?eat dc2~i4. o f  %his enepgy. back out t"63~i-su.gP1. the entrance raakhey 
t.h,%? ab%orbi.ng %t irr-,s:l de , 

Tkl..s dftP not ~es,;,l.ly solve t h e  outer entrance prkolsPc:m of 
oeeasional, severe waves, so new masure% are ncaw being 
@srisj..&reA; &??at T..s to bt~"n7.8 an o.fr"sho?c? breakwatr:rl ", os*gci.ber 
t h e  entrance f~ a sl.rfi5.l.a~ rtannea* to t3at  at N:2.raI.a"3.ii ds3. 2ey, 
Th i s  is p r e s e n t l y  w.der Copps o f  Enginee~s  s t u d y ,  

The otkxetq p~ot3; em $:J a c,k@u: a t i o n  p~sblerf i  w l t X k " i  the inner 
past of the bag, I t v s  2 H sng dlatanca f ~ o m  the entrance 
eh~"$,rine% 4 ; ~ ;  t k e  back p o r t i a n ~  o f  t k c  bsy, near 7001 HIgkmy, had 
i~ %he 3ack area i s  $he very l a rge  i s l ~ n d  ~hleh wo st4lP call 
E"l '~oauure li si auld ." They a m  get t ing s a ~ i  oua pa5 l u t f  on back 
there end a% times ~ a t e r  contact sports are not permit&ed, 
IIowever, tkserbe iu a t e m p o r a ~ y  so l id  f%31 causeway connecting 
&hf% i s l a n d  to the a2orekice that pkevents full t i d a l  
c?reulai" , io~ aslound the i s l a n d ,  T h i s  %,4?, pos~IB99,y part.. 3f %he 
cause and t h e  other ?art mag Pe j u s t  Lnadeqrxats tiela?. 
cIreulat4 on, whfch needs to be reskudf ed,  T h l s  Js under s tudy  
by $he C i t y  of" San Diego and 1: mnderszand they are haY$.f9sg a 
"Fidal. model sturdy done by one of the consul t a n t r ,  

Again, thcre i.3 a sand supply problem a% Ml.sltaj.on X3~ach and 
Oeearslr Beach, e:i.ther aai.de sf %he mouth of t h e  Sew DS.ego R f  ver, 
wkii.ah had appa.rent3.y been adeq.t%%te!.y ts.kan care of beforbe 
watera @onssrvatl.on d s m  ;em p.d"i,across t & k @  San D:.i.ego RS.ver, 
There are aboajt .I;:.iree dams across the $an Mego Rivela and very 
l.l.t"r,l.e f2.oodflw .rand al .r~ost  no sand supply reaches $he shore 
y m e  "r@ csr~s krua t2 .o~ oFiYMf.ss..i..ezrs. Bay, partic:lla?riy the 
entrance channel where there was a lo% o f  good beach sand, has 
eoped w i t h  this problem since 2950, beeause iasge quan t i t i e s  
of sand f pm $he bwbor  entrance were pa-ged,  particularly on 
%he M4.ssio~ Beach s i d e ,  t o  nnainakain that beach, and a lesser* 
riwr?:~n% oP wand kwWs put an i;ke Ocean Beach .19:j..de t.n main%ain 
t h a t  srna.l.1. beach between the js%t3.es and. $he Point $,om 
@Biffs-.-or Sunset C S . % i f s  a,..; they are oa"f:led, 

There wi.4.3 be r:.atx;se? rleeds to supg'ly nand,  parti..cu.l.aw~ly 
LR L i.-,,Lons 5 c+ .z ., Beaekz, and whether t he  ma2 ntenarace dredging QP $;he 

m. &%Y?~c~P ~j ll be erieugh, ~753 4 have :?tr:: be seera, icey -'gay ~JC? 

fo rced to look to oths? soumss for s ~ n d  $0 ~ a i ~ & a i n  t h a t  
Ilea ch . 



SUNSET CLIFFS 

Ocean Beach Fishing Pier 

Ocean bath City Beach 

P A G 6 F I C  



Qesan Beach an(:! Entrance to Missisfl Ba.$ ('!<>Is) 



SUNSET CLIFFS 
As remembmed by WILLIAM J. HBRRON 

The next a ~ e a  of ~ b n a i d e ~ a d i a n ,  a ~ d  wh%@h 5 s  a li$$Ee m%que 
for C%lffo~nia, 3s wha$ i s  hewn the Smset CLtPfa area, 
These are the fairly ssf"$slff%"s extendicg fsoa Mission Bay to 
the o u % e ~  end of Poin t  Lma. There b a  been mnaiderable 
ero%Len of these cliffs, particularly if cs~paafsom are mads 
now q a f n a t  %he pho$agrapha taken baak aromd 1900, The 
access road, wh$ch serve8 8 great n a y  of the koaes along 
Sunset Cliffs, has h e n  endan@red and port ions of f %  have 
collapsed due t o  wave unde~~uQ$ing~ The problem i s  %ha% while 
the upper @$iffa are fairly hard,  there i a  a s s i t  sedimentary 
f 0mat3~on a% just about watw level., Wave aetl an eontinuaP3y 
eats fn$a this soft  Bayer a d  t hen  as ahear eraaka Para, the 
upper see$ism of $he cliff' co%Pagae and tend b d o m  
without  wrn ing ,  U p h i l l  eainage has wntkibutsd to this 
pmblem also, as them has no$ been adeqnaM control sf %he 
drainage tha t  comes oPf '$he urhlzation of Point Loma, md 
t h i s  ha8 tended to cut gullies and evm ta o~BEapse %he roofs 
sf some of the sea eaves, 

3me of these sea. aavss extend 58 to 200 feet. inland 
mderneath the streets and the homes in t h i s  wsa a d  it could 
be very diseowcerting during a stom $0 h e w  or feel these 
waves mrking mdemeath your home, As evidence o f  past  
Rc~merc%alPm," when our s w v e y  party was investigating these 
saves, they found one $ha$ was Large enough to POW a boat 
into, At $he far end they found a aonasete Panding with a 
mf8sd up entrance into the c l i f f s  ewtendiag some place, They 
back traeked the cave or% land overhead and found this p o i n t  %o 
Be $ooa$ed in what is now a =cant 10%- Upon questioning some 
of &he 018 t b e ~ s ,  %hey f a u ~ d  O U ~  them UB& $0 be an o l d  
@rage or shanty in that lot m d  t h i s  apparently, dusfng 
bostleafng days, was a Banding point  ior ~ m b o a t s  
rendernousing with %he rrmmamners offahor@, b r iw ing  t h e 2 r  
loads fn$o the cave and t h m  up $he paasagemy to the shed 
whese they  weye s l ipped  out ta $he ma~ket by car, 

Port%om of these clifT8 and sme sf &he saves a m  being 
protected by reek rubble  resvetment md we h d  o m  goad project 
to protack one section with a sandy beach. But $hi% was shot 
down by $be p ~ o p e r t y  ownera on top ,  who d i d  not want $0 
encoupage l w s  publfc: use sf tbX8 %pea because they feared 
the distwbnce sf  Beaeh use~s throwiw beer cans a d  tak ing  
up p w k i x  on %hei r  streets, etc, This is frequently a public 
pelations p ~ o b l m  when you are trying $0 protect a public 
beach in a c ~ o w d d  wban &$@a, 





SAN DIEGO HARBOR 
As r e w m b m d  by KENNETH A. PBEL 

In 38x1 Diego, they had sane bad erosion p~oblens after  they 
built %he je%%y a% &he entrance to 38x1 Diego Harbor a long 
t3xm ago, They start& hgving %rouble a% Csroaado, They had 
that b jg  ffmcy hotel m d  the adjacent beaebes began $a erode 
and weye threatening ts cut the highway up to North I s l and ,  
Just about that same $ h e  t h e  Navy put  in a base for hydra- 
planes, a amplane base, at Horth Island, They dredged out a 
big area for a seaplme landing but % don't h o w  if more than 
t h r m  seaplanes ever landed on ito But by dredging out  the 
asea for the seaplanes a good m m g  &lLions--19 mil l ion  cublo 
yards--of @aterial wew put  out OR &ha% beach, I t h i n k  nost 
0% %$, a% least Borne o f  it, is a%B11 there, That set$%ed $ha% 
erosion problem foo r long whEle, 

Then there were other bproveaments of the inside b r b o r ,  
includfng asvem2 Qaedging proje@ts. We d i d a B t  get too much 
b a o h  material but we d i d  pump same sand out fn f ron t  of gosth 
Island and Coronado Island. 

The ZunPga j e t t y  was d e s i ~ e d  $or a half  t ide j e t t y ,  It ma 
wst desZgn& to break up high-tide waves but to sesve as a 
training je%$g only for  tidal flow and as a half-t ide jetty, 
2% was built much l ighter  Because it ma not aubJes& $0 the 
sme wave action a full-heimt jetty would be, 

h remembered by OMAR LZLLEVANG 

A fB~a1  recollectfan of a story by Colonel Leeds. Be $old me 
$Rat for a number of years it was a puzzle, buk accepted as 
$act "by the Coast and GeodetSc Survey, th2t S8n Diego was %he 
only place on the Pacific Coast %ha$ h ~ d  u n i f s m  tides. And, 
the t i d e  Books, the predicted tides of khsae years, d id  so 
shm %ides that  1mked more l rke they h8d eoDe f ~ o m  the 
Atlmtfc Coast; ~lrtuaPPy equal hi& tide8 virtually equal l a w  
t i d e s  each day. Evwphere else was a nixed diurnal tide 
along the Pacific Coast. but not $<m Diego, SornethPng was 
migue there, and %hey didn't k n w  what Bt was, but  it was 
aleas tha t  $hey existed a d  the p~edic%Tng machine had those 
p a m e t e r s  in it that produoed those predfctio~, 

P i m l l y ,  8omebody had enough ti@e or enough curiosi$g or 
enaum money to ignvestlgate t h i s ,  because By that Lime $hare 
had been some f w k h e r  development i n  San Diego a d  to people 
w b  had beem observing 9 % ,  2% was clear to thw that there 
were m%xed tides ns matter what the predictions safd, They 
fouad t h a t  the orlginak tide ckarae$eristios had been 
developed f n  Sari Diego by observa;l$%ona of staff mugea as they 
had been e k ~ e w h s ~  on the Pacific Coast; and in those days, 
the Coast and Geodgtic Survey borrowed Navy parties to do this 



Sari Biego Bay Sfirk Poir~t i..ssana irk F~~~regr.osdr.~d j2963j 



kind of thSng, Some Naval vessel ms anchored %n Saa Diego 
Bay and a tide board obswving detai l  was established and 
these sa3.lors Mere perched on a bank watching the t i d e  staff 
FOP" a @w8%cheR Then they would be relievd by the next watch 
on a typical Havy rotation m d  hit the sack or go on shore 
Leave OF whatever* Th i s  want on over a period of s m e  time off 
observing these tides so that those observations could be sent 
i n t o  Washingtm and incorporated in %he descriptive parmekers 
Per tides a& %an Diego; the B w i s  for progfaming %heis o l d  
t i d e  p red ie  t lng maehlne, 

W h a t  they f0md out when they dug i n t o  it deep enough was that 
these tide parties, espe@%aPBy on the night  watches, s a i d ,  
"Ah, let's s l eep ,  we can figure out what they ere, we are used 
to thdm on %he. east coast and at sea--the 9.aat one at absut 
5:68 t h i s  afternoon @as so and so,  OF Bet% make it absut 1& 
hsum Laker--weull be s leeping seal good m d  we will make the 
same a tenth or two one way or mother," So these were 
dishonest  reposts by people who had been s leeping and their 
trans@esslons of r e s p s n s i b l l i t y  were not observed; they got 
% n b  the whole system of t i d e  predietto~? and exisbed for some 
period of time before the basis sf the fa l lacy was discovered. 

As remetnb~~ed by JAMES DUNHAM 

Pw regard t o  Sm Diegs Harbor, most. of this comes from stories 
via  Harry McOuat and D, E, Hughes, The first harbor p r o t e e t i a n  
wsrk $ha$ was done by the Carps of Engineers, originally %he 
San Francisco DiaQri@% and WOW the LO$ Angeles Dfstrict, was 
the dike %n $875 $hat extends from Old Tom t o  the Poink Lorna 
Mi&land, It was put i n  beewse up to %hat t h e  the S m  Biego 
River had altefnatcly flowed into 38x3 Diego Bag and Mission 
Bay, wh$& at %hat time was called False Bay. The dike was put 
fn to Parever keep the giver flowing into False Bay rather 
than into the hmbss. P recall t h a t  most of t h e  t ~ s u b l e  they 
had w i t h  $Rat dike ma caused by bu~rowing animals, mainkg 
badgers that bored holes throu& the s t ruckure  and could 
easily have caused it &a @phpeR i n  ease sf a flood. They 
managed ts ma%ntain %% and that never oceur~ed. 

When the San Diego Bay entrance channel was dredged $0 about 
36 Feet and about 400 fee t  uide i n  1936, t h e  matekial from %Re 
d r e d g i q  was used t o  b u i l d  $he air base at Earth Is land.  It 
m%ght be oQ i n t e r e s t  t o  note that tha t  was the cheapest 
dredging %ha$ was ever 6one on the Pacific Cmst--some 
14,080,000 cubic yards at a cost of 9C a cubf c yard, I headed 
t h e  cast scsokion I n  my early days with  the I,os Angelea 
D i s k r f c t  a ~ d  had t o  cheek a l l  eontra@torvs BnvoPces, 

Later, I was involved in t he  widening m d  deepening of the 
harbor enkranee to 42 feet when 1 was on my f i r a t  job with 
Mofiakt h NBrhsl, The Navy r e t a i n e d  us  to deternine the best  



place to dfspose  sf the  dredged makerla%, m d  s tud ies  wese 
made 'im deberd-ne whether it would be cheaper $0 pmg it $0 
the offshore beach, ko build up other areas %hat needed 
enPwgmen$ bordering the  bay, or $0 bu%ld a new island, 

I$ turned out $ha% the moa$ e ~ o n o ~ f w l  means sf disposal  would 
be $0 use the maberial t o  create Harbor Is land,  It was b u i l t  
ts spec%fica$ians which I prepared, In the meantfae, along 
the ocem frontage aree of the C i t y  of Coraaado, &here had 
been a history or severe eroaisn  nor th  af the  Coronada Hotel. 

Sm Diego Bwbor  is wique  because t h i s  is %Re Pi rst l and ing  
paint  c a n h a  Spaniwds an the coast of Cal.ifornia in wound, I 
th ink ,  1542. I$ i s  %he only natural hwbor  in aoukhern 
California that can take deep draf% ships, The o~igfna.1  
Spmfsh ships % o a e d  21 fee$ a a r o s  the bar and %his has 
slowly been deepened by mm through %he year% mt91 now there 
is entsanm channel Q2 feet. deep which w i l l  take the lwge 
aircraft carriers, 

Sam Dfsgs Harbor wzs primarj.lg a wrilikary harbor u n t i l  after 
World Way 11, and most. OF $he development wark was related t o  
Navy act iv i t ies ,  WLth t he  star% sf developing a st~ong 
PaciP%c Fleet in i lbol~t 1927, 8 large Navy base was b u i l t  near 
C h l a  Vista;  t h e f r  air w m  developed on North I s land ;  and the 
Point Lorna Base developed, Then duping UorZ d W ~ P  11, in 
d s v ~ % ~ p i m g  a d d i t i o n a l  Navy fao i l i t f e s ,  some 25 to 29 m1.PPion 
cubic yards were dredged %ram t h e  bag to make V&PIOUS ehan~els 
and seaplane landing apeas. Part sf &his dredged n a t e ~ f a l  m s  
used do fix1 i n  s h s r e l l n e  areas inside the bay and develop 
North I s l a n d  and Coronado as we see it today, Bu$ the great 
bulk went on the beach, 

kfot-e t h i s  developaen%, the S i l v e r  S%rand was a very narrow 
sad s p i t  sspasatfng $he h w b o ~  from the o@eaR, During high 
t i des  9% was f ~ s q u e n t l y  overtopped md iapass8b$eI m e  ~ n E y  
aaaess to  Coponedo and l i s s th  I s l a n d  was by boat, 

With t h e  widening of this beach M t w e r n  about 1942 and 1944, 
the  S i lver  Strand has been very secure and there is now a f u l l  
d iv ided  hl @way %he length sf the Silver Strand. But this 
mater iab ,  and rather uasiqueXg for southern Califo~nia, aoves 
in Ifktorah &if% f ~ 6 m  %su$& to north lns%ead of the norm%$ 
north to south movement, I& l a  slowly moving an upcoast, 

To back up a l i e t i e  bit--before $his T i P P  was put I n ,  around 
3945--beach erosion was so severe as t o  endmger the Goranado 
Botel  a d  destroy about one-half of $he stpeek m r t h  of it, 
The %ooaL p w p l e ,  as m emeygency meaBure, put i n  a massive 
seawalB probest ing this mea and they have had no further 



problem, This erosion episoee hzs not reaSPy bsen Sack 
tracked very good, but gmbably it was a per iod  when the  Tia 
River, which is $he aain s u p p l i e r  sf beach sand fn t h l s  area, 
had a l o w  dry apelB and there was nak a 8upp9;y of 9 ~ ; ~ d a  

Then, in 4936 and agatn in 4924, there were maJor floods whict 
brought a great mount  of sand $0 $he coastline of 3 ~ n  D1.ego 
and these beaches rmre sus t a ined  u n t i l  the b ig  &avy fills of 
World War $1, 

The S i 9 v e ~  Strand is agafw beginning $0 get rather narrow wear 
the southern end and as par$ sf the last camereial dredging 
sf S m  Dfego Harbok, a d d i t l s n a l  yardage was pa$ on t h i s  beach 
to auskx$n It, It has no% been f u l l y  dete~~ined where this 
li%toral amd goes. A 1st sf it moves nh31pthward up %.nto %he 
sk~elter at BoPnt Lma and e i t h e p  9s deposited sn the Zmiga 
shoal or, boause  sf $he dste~iorated condition o f  the Edniga 
jetty, crosses the skoal and the jetty into the ent~awoe 
channel ts the bay were the ebbtides sweep it out to sea. 
S ~ r i p g s  Enstftu%e has detemined t ha t  this does happen Lo at 
Beast some o$ the IX@ter materials, because $key kmve found 
the deposi t  area in about the Isealisn where zm eddy ourrent  
off o f  PoJ.mt Loma would probably drop  ?k$, 

Whether t ightening of the Zmfga j e t t y  t o  prevent this sand 
flow would in te rcep t  %Re sand there md,  perhaps, even i.mprove 
t h e  en$rance channel, hais no$ been really stud5ed, it is more 
of a mwsept at  t h i s  time, 

CORONADO BEA.CH 
As rernembmed by JAMES DISNHAM 

A$ the request of the  C i t y  of Coronado, we dneluded % h i s  in 
the th in3 cmpera$ive beach esos%w control study, Again, 
thfs m s  o m  of these prewar ws& sharing deals, They 
fupnfshed a$P the s k d  pictures and mparts and what no%, 
There was a bfg qgasstisn as ta whegher that eroslon had been 
eausd by the l i t t l e  hotel jetty $hat had Bern built to  
enelwe a mal l  rnwena for  the hoke1 guests op whekher it had 
been causd by t h e  Zaauliga je$&y tha t  had been built .  by the 
Gsrps af Engineers, 

Tke 1w heist Xuniga j e$ t y  ma h f i t  t o  protect the San Diego 
l%mbss entrance, so the Corps wzm kin8  of put in the middle on 
this. 1 t h ink  we skzecsssfully showed &ha& %he erosion was 
musad by %he hotel detky, A t  this $ b e  $he erosion had wok 
been too asvere t o  $Re  SOU%!"^ of $ha$ 8~e8-although it W8S 
b e g i n ~ i n g  t o  show up-..-and the bsaah was quite narrow along 
S i l v e ~  Strand, 1% was abv%ous t o  us $ha$ the ho te l  Je$ty had 
collected a ~snsiderable moan$ oi sand, but atill %& was 
mkaom &ether L% had come f s o ~  $he north, south, eas&, or 
west, The JeWy had j u s t  acted as a trap. 





The studies reo@aled %Bat the first serious erosion had 
oeeurred back before the hotel j e t t y  had an appreebable effeat 
oc $he beach, about 1905, T believe, b big  storm hi$ $he area 
and wmhed ou$ the road north of the hoeel and caused 
considerable damwe, This necessitated $he seawall which was 
built by %A@ c i t y  aad has served as erosfm prs&eet%on ever 
since, However, the F21H 8% Morth Ialmd widened $he beach 
from &he Zm$@ Jekty ts &he hskeh j e t b y  and them has b e w  no 
t r sub t s  in %hat wea s%nce &hat  &f@e, 

Then, during the war, the dredglng of $he Navy sea plane 
landing area Pn south %an Diego Bay put about 21 ~i111on cubic  
y a p d ~  of %and aPoazg the  S i lver  Strarad beach wB%Ach widened I$ 
out mnsiderably and prevented say fwther e~oaion problems i n  
tha t  p a ~ f 5 e u l w  area, 

I$ $3 interesttng %a note $ha% a ceu~$ case wme up in which I 
wins employ& $8 an @ x p @ ~ t  w%&/tZe~s, along with Qmar Lfllevmg 
m d  Daug Imm. The a w e s  of &he haeh  (whfe:%r 1 believe at 
the t h e  %as Spreekelss Corngay), south sf the hoQsP, cfabed  
t h a t  &he beach ddening  was due to wa%waB accretion rather 
than upcsast drift f ~ m  t h e  fill t ha t  kad beem b u i l t  by the 
Maw aa we contended, The Judge ruled agaimt us so-ailed 
experts ksr the State, P i ~ d i w  that i t  was indeed a na%u~al 
aceretion, a d  therefore, 9% b~longed to the owners of $he 
adjacent Iapdd, SSnce tha t  $ b e ,  $he land has ex@Mngd hands 
and is now %he s l $ e  sf Coronado Shores and the cond~minfmra 
towem that have Bern built theseon, 

lMPEHAL BEACH 
mhred by JAMES DUNZXAM 

Domooas$ fram t h a t  area, at Imperial Beach, erosion has h e n  
qu i te  savere fop a nmber of years, This is probably %he 
r e s u l t  of khree dams an the upper reaches of the ~ i v e r ;  two of 
&Eaezm in California, on Co%%onwood Creek (wh%@h is tr%$u$arg $0 
the Tijmna), and the Rodrimez Da@ on %he main stea in 
Mexico. The Tl juana  Riow has not gone into full flood stsge 
since those d a m  were b u i l t  a d  very little sand kaa been 
bsou@t dam f he r iver  to the beaeh, Our s tud%= w%th %he 
C e ~ p s  showed that $Be waves in t h a t  area generally come in 
aamfost nomal %o $he shore. Ef there is m y  n e t  l i t t o r a l  
%ransport at all, %k is probably $0 &he m s t h  Prom the ~outh 
of the Tijuam River, 1% is p~obble, h i ~ $ o r i ~ a ~ I p ,  % h ~ t  
ma te r i a l  brought d o n  by the Tfjuana  wive^^ whfch has one of 
&he largeat dminage areas in ssu$hern GaXffornia, d ~ i f f e d  
narthward m@ b u i l t  o r  a$ least malntafned the Sl lver  Strand 
and Co~anado beaches, But, since t h a t  souroe ha% bees cut 
skF, %here has k e n  continuing erosion offse$ only by the 
ar t i f ic ia l  fills put f n  frm &he h m b o ~  drea ings ,  





The f i n a l  beach ea*saim ps- able^ i n  San Diego Cesunty 33 a t  
Jaabper5ak $he southwest corner of  %ha 3ni  $ed States, 
This beaeh 1s supplied, or was swpplfed, by sand F P ~ E  the 
Tigta&na R jve~"  b u t ,  &$ak ~ e h  scaapletlon sf R~dflimez D m  f n  
1938, %ad wit21 She earlier csnst ruct lon of water yesource or. 
water* coneervat8on dams m the  Uus"l,ted States sSde o f  the  
border, a l l  o f  & k ~ a  mountainous areas and $he great maJoritg 
(%wo-Lhirds) of $he drafnaga area of the Tijuana River i s  now 
behf nd dzas, So there has bean nes I w g e  r i v e r  supply  of bsasb 
sands $0 t h i s  coastline since 1928, kt hgs been dete~mi-ned 
th&i;$ %his l i t tora l .  movement fro@ sox&h "% cansrbth probably 
starts a few alles below the  H ~ x i e a n  b a ~ d e ~  mkd carries an 
f nadequat~r of k f t k o r a l  sand upe08at ~ u ~ t a P a  both 
Xmpcria3 Beach and the Sf lver  Skrand, 

At%emp$s have been made to p ~ o t e c k  &he Imperial Beach area by 
the conatuctfon of two groins %shich, because of the  very Pine 
character sf sand, has not worked well, Bw a d d i t i o n a l  a i l J i ~ n  
cub:c yards of sand wese placed an khfs b e a ~ h  in abou$ 1979, 
rrsrm the Sari Diego H m b o ~  dradging, to imppove its condftion 
as a pub l i a  beach, Imper i a l  Beach is stilk a esnkinu ing  
problem t h a t  has not been eeaolved, Studies have been 
developed at Vieksburg, $0 he lp  restrain t h i s  sand wi th  
poss ib ly  a series of o i f s h o ~ e  detached breakwaters, These ape 
i n  the  piannfng stage b u t  have not  bee^ b u i l t  ye%, 



Imperial Beach (1964) 
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HAmOR OF MFUGE STUDIES 
As r m m h e d  by KENNETH A. PEEL 

Hwbw sf Refqe SLudBss, aadc while H m s  in Las Aageles, 
ex%snded on up to Saa Sfmeon b u t  so far as 1 kmw, nobhiag has 
ever be= built a t  San S b e m  s 4 ~  on the Santa Barbara Ch~nnesB 
Islands, 

The a n  Fmncisco Dis&k%ee pick& up just makh of 3an Sf~t~dsn 
and $he shomBi~1$1 i~ the Sari Frsmlsea D i a t ~ i c t  I m s w 9 t  
knlimtelg %ntereated in. @e d i d  eonsidea b rbors  out OR the 
islsda-Saa$a Barba~a Channel I81and%, oae on Saa%a Cruz 
I s l a d  would hate b w m  espm%alPg nice. Bath Dfak Eaeaa a d  T 
@&be?rstdd f m  a Pmg %- th&t the State bay Santa C~uz I s l and  
 fro^ be Sganton l"ss use as a S b t a  pa~k, % b e l i ~ ~ e  he 
offar& to sell ko $he %$a@ far a m % P b i m  dollam @nee and 
they sum should haye bought P$ at tht, T mderstand that  
t h e  Fsdeml Qwemment bsu&$ i% and H imgieae BBa go$ a 10% 
mrs for it, mem YBPB s e v ~ ~ a l  n l c ~  k r b o ~  sit@% m tha& 
isla& a& fts a b e a u t i f u l  b l a n d ,  

COMPRBMBNSIVE HARBOR OF E F U G E  STUIIY 
As s m m b m e d  by OMAR EILLEVAMG 

Host studies am sf a spmific sit& but 1 d i d  mk@ aa 
i~teresti~g ca@pmheasbve ~ t u d j  of &@re hkbsss of ml$;iage 
esu ld  bs  develop& fa $he S t a b  of CaliQomia, This  m a  a 
statewide effort not liagted $0 the  mters 0% the  Lss Bngeles 
B5s%~ibt, but e e r b i n l g  d id  %aclude a n u a b e ~  aP sB%@s in the 
Lsa Angelas Dis%ricl, They a l l  oonosptuaE; tAsy  =re a l l  



skekehes; they wese no& anpthf3g but fn tu i t . t ve  design Tap oup 
purposes of deter~lnfng the best kacatioas %&a$ would best Pit 
a eonoepg af spacing at 35 afkes slang t h e  e m s t  where smaS1 
e m f %  c a ~ P d  take refrge, evm &r%ng storms, isom ssaa  t h a t  
wepe n a t  hospf%sbha- or take ~ e f u g e  in o ~ d e s  t o  reat  and 
~ e p l e n i a h ,  w fx achieve repairs or mad$k-.,a'R assistants, 

P won't mu~nerate thoaa sl%as and whad went into %Re thinking 
on them, There 9s a report-though I wrote 90 percent of 
my m m e  i s  oat an it, I G  was zm % n % e ~ i a  mpork  by ~ @ e d % ,  E f t I  
and Jewatt, fncarpo~aled, ko $he S t a b  or Califomfa, 
Department of Small C r a f k  Harbors, 1 belteve that was the name 
at the t h e .  That's damewhare an*ouad 1963. So skipping past 
that efiort, which E might aay pa~eathe%lcal%y caused me ts 
vfaft and P l y  s v e ~  wary foot of sea e m s t  sP the %$a%@ sf 
GaliPornfa, including t h e  islands offsho~e, A very exeitiwg, 
in te~es$fwg,  smf g r o d h  pradu@%ng k ind  oF experlance, 

h e?mataB. mginae~ing program which i s  n s t  exaeklg peculiar to 
southera California, bu t  T then& should h e  diaeussed,  ks $he 
a%%mssit of $9u~&&821 wave$ on t h i s  cmskl These came from $ha- 
&peat &~s thquakes  s f F  P m u ,  Japan, and the d leu t l an  I s l a n d s ,  
aad occur generally about every 20 yeapse Their affeeta weke 
wat greatly nokleed u n t i l  $he 1B&Qs, but  we now hawe 
documented seveml t ~ u n a m f  waves whiob have &wived as a 
~ e s u l t  of quakes from these  loeatisairas, The most destructive 
m s  probab9p in 1964 f ~ a m  $ha great eaanthqkmake ojrf Peru; and 
vhils Bany areas were &ffec%ed, $he g ~ e a t e a t  property damage 
w s  inside Eos AngePea-Long Beach Ba~bor ,  mile t h i s  wave 
cauad no great problem in $he oukes harbor, it did arsfve in 
such a manner as to produce Ra~monfc wave aetioa in t h e  
channel bebind Te~~ilrpal Isl.and &ha$ connects Vilaing"con and 
Loag Beach, calk& Cerrftos Channel, By ~bs@~vstion~ C U F P ~ ~ $ ~  

of up ko 15 ~ f l e s  per h o u ~  were created in Lhfa channsl and 
over a rni2.lkot-i dollars of damage m s  dona to  old and 
d s t e r i o ~ a l e d  mrlaa Tacibitfes and oths~ saall dockside 
installation. 

The effects af the Anehsrage quake a few yaara later m a  no$ 
as p r o n o u n ~ e d ,  and &$@&use of a13- t h e  new cona&rustfon, damage 
was reXative.%y minor. $an Disgo f e l t  the  ~ P f a c t s  sf tRa 
P e r u v i m  quake but oddly eno.aa@ thepa a13 very l i t t l e  t^iffmt 
a$ Newpo~t Warbo~, and the damage at San Bfego was not g ~ e a t  
but there m a  same L~paet  i%sPd$ Shelde~ XsPand. 

Fork San Luis had one sf $Re largest agq.se and fa l l  OF WLBP of 
anwhere almg t h e  sauQh&rn California cmak,  and kk has been 
reaotivs to % h o s t  all ctF these a-a~l.thquakes, ItPs a li%tZe 
bit sfmi%a~ ts Cmsceat Gi&y Bw t h e 3  ~ e s p w t ,  



Another asea sf skrsng  reaetioa whiah, to a@, has not been 
Fully e w p l a i n d ,  because usually the aevem Tau-& mves show 
up iw areas *are %he mvs m@rgle~ h v e  been mag~what 
confined, is $ha Santa Monica area on Santa Monica my, They 
have ~ X P B P ~ ~ ~ C B ~  severe rise and f a l l  o f  =$@P h e  $0 the 
t sumd $rfwL; as it %B no$ confined, t h e  hwlzontal ~ U R P @ ~ % B  
have nat  bwn so atrsng as to do s $~sat deal of d a w e ,  We 
have barn Forturn@ in %ha$ wf$R $he two big quakes, the 
Bnohsrqs  quake and the PeruvIm q w k e p  th8 $ B U B ~  mves 
amiv& in southem California &ring the Xw t ide  p e ~ l d  80 

&he wora$ effmks we~e confined t o  law $Id@ apeas. Rere is 
m questimp pas%icularly in San DPelqa, if the %SUB& wave 
had arrived at hi@ t i d e  aka&@, it muXd b v @  musad a &seat 
dm1 ma= to dmks a d  smll bmta. 

COOPERATIVE BEACH EROSION CONTROL STUDIES 
As tawmbmed by JAMES DUNHAM 

I had only b m w  back on the job w i t h  the Carpa about bli a 
yealp a f t e ~  the wiw whm Kenneth P-1, he8d aP the  Rivera a d  
Harbors Section, came $0 me m d  said that the amatal  
d%%%~lc$s  had be= asalgned the job of wkting a nmbes sf 
addit ional m p a ~ t a  on beaah ersalon cont~af, POP t h i s  
purpose, ea& dfs t rFs% Ma d i r e $ &  its set up a beach e~os%on 
control mi%, 1 'bil;~s $he one that had b w ~  salseted ta head up 
the mi$ fm the Los Angelea D%s&ried, Me star$& out r%@t 
away on t h i s  w r k ,  E think Santa b r b a ~ a  ma $0 be mvfewed- 
1 forge% what a11 the b t h e ~  jaba w k e  buQ t h e  men  impetus of 
the new wrk -a to mvI63w the entim coast 0% mlifo~ni8  over 
a p e r i d  of y a p s ,  ~ R F O U @  a ~ W P B S  sf awendixee %a a 
ewperative mpar$ hn wk10h %ha $$ate and Carps muld shake 
the cost eqmllg, 

The first b c h  erosion study a f  5h8e type m s  to a t e n d  a1aag 
Lltae s n $ b ~ e  Vm$um @ma$, a& P t  ma aa& m l n l y  at  the 
erosion &ha% b d  m ~ n r r e d  along $he area d a m c m ~ t  PPO~BL Part 
Aue~eae . 
The aaeoad study was to extend f m m  the B a t u r n  Caunty line to 
the San Pedm brmkmter, Thsaa w m  thm call& dpp@M%x 1 
m d  Appendix 2 0% the Corps of EagineersB Baaoh E~asioa 
Central Study* 

1% m s  m~smfa@ that gsalsm play& a large pap% in what m s  
going rn almg tth ems%, a M  that I$ =B pretty $@pa~$aart to 
debarnine $he soueea aQ b w ~ h  mtarial, Mem m s  3% codng 
Pmm? Bow  fa^ did $% gst? msm d i d  it ftmlly wV$M up? 

mi.$@ at %hat tfae Ssripps I ~ a ~ t f t u t f o n  of m w o g ~ a p h y  had 
bem defng q u i t e  a b i t  of study on whew it ms going to, %hey 
d i d   at know Ws mdh abaat w h s ~ a  all the m$sriaP m s  coang 
Pma. We d w i d d  it w u l d  be a &go& idea get m@e gaologle 



i.npzt on t h i s ,  gad for this purpose we brought tn, on R par&- 
t i ~ @  basis,  a @a #ha WZkS ~ 0 4 " k i ~ g  Og.4 h j ~  d00t~t'R$6 fn gt308og, 
John Handin, 

The wark at Scrippa w m  being doae by Walter H~mk,  Fm.n@ls 
Sheparpd, Doug Xn~an, and Robe?% 8xathur,  and l8tal.1, by John 
~ s a i e  s , 

John Handin abblned gsalogie mps of the t r Q i b u t a r y  areas 
along $he emst a& estimated ~ a t m  oQ erosiows by geologic 
@v$dsnoe, Than, through a  numbs^ of proeeduras best known to 
geologists, he case up w%tb ~ a t g s  o r  s u ~ f a e e  B P Q S ~ ( ~ ~  fa$i khese 
areas t h a t  could produce sand-a%%@ particles, Wow these 
asurees were m f n l y  mountain 8r~as whefe $he basement aoak ms 
granite, which w@a%her@d to produea beach-typa sand, Ba T 
r m a l l ,  hs  esl-ttstca thak t h e  Santa Clam R i v a ~  alone should 
bs aont~ibuting an average of 2 mf'a l ton  oubis yards of sand a 
yew t& '%he ems&, Thm he did =me pe$rc?igraphf@ analyses ts 
deterrarine the types  of  d.a?erala t h a t  were i n  t h e  sands that. he 
c o l l w t d  PE"OB various places back in ths hsadmte~s of 
stpeam, way  the mouth of s t ~ e a m  and along the  coast to 
$race routes of $kave%, Me found %hat $he key to $ R $ s  seemed 
to be &ha rare ~warals-ones &Rat did not oeeur too 
f requent ly-but  i$ appeared $ha$ each at~eam had some type  sf 
rare dnelral $hat could be %raced, He vould pfsk these up and 
find where they wem going, 

Ps r  the P i r a t  $he, thaae trace~s showed that tbe  sand grains 
were traveling Isag distances--anat just sRB~"$ di.stanoea as had 
bean thought before, This  a l l  was Baeu~e~ted in the geology 
repopt on t he  two studles that w dfd-Appendix d and Appendix 
2 o r  $he Cofpa o r  Engineersv Beaeh E r ~ z i s n  Control Study. It 
m s  because of this saudy %hat we really apprsciatsd the 
impacri?; of t h e  sabmrine;. oanyon a$ Port IIuaenerns, O f  eozlrse, 
Scrippa had been $alkfng about t h a t  for ao* tiae, mat 
surpafssd a l l  aQ us w s  tha t  Scrippa d i v e r s  had been able $0 
g e t  fat& t h &  cmyan just aa the time s l i d e s  v e ~ e  s e e u ~ ~ t n g  and 
they mr@ able t o  doc3uerreot $his p ~ e t t p  wt311, Large q r l a n t i t i s s  
0% saad wem going offahare t h~ough  t h e  canpan, My ffrst 
iwtrodua$ion to this phsnomenon was when I -5 called d6m $0 
t he  Haaskad  pis^ in Rsdsnda, 

The Corps ms told t h a t  a part af %ha p i e r  had %&shed o u t  and 
tha% them ma aonsidemble damage going on underneath $he 
p i e r ,  I went dam there and t a lked  to the man who ownad t h e  
pier,  Hs poiat& au& that he ha& beem baking soundings wf$h a 
l&%d Pine slang $he south s i d e  a f  the pfsr, which was the 
emgo@ s tda ,  and $ha% a a ~ n i n g  &he boQko@ %as about 12 h e $  
Bwes than the &y bsfore, 



Ranstad Pier was %he Xf tL le  s t ra8ght  plat-, and p a ~ t  oP it was 
the anekw arm of %he Horseshoe P i e r ,  That. is, 5.k eakended 
out a % k ~ r &  distance, wen$ out a%ongs%de the m r t h  side sf the 
cmysn, ApparenLkv thgm hha beat  one sf these s u b m r i n e  
s l ides ,  9nd savepal of t h e  Ycnde~ p%les (which @ape n a t  
at taahed &the p4 er but j u s t  d ~ d v m  isto t h e  s a ~ d )  , had 
floated loose and were ac%lng as ba t te r ing  rams, knocking out 
the maln part  sf the  pie^ a h s e  ko t h e  beach, 3s we knew 
q u i t e  w@PP $hen $ha$ these canyons were assas of sand loss, 
but m one knew what to do about Lt, Apparently thers ma net 
rnl~eh that could be done, bu t  tAfa a l e ~ t e d  us lakes an when w@ 
were doing o$har 8tudSea of how +B eorrwt t h e  s i%ua t ion ;  t ha t  
i s ,  steer clear o f  $he heads a? %he canyons and %rp to prevent  
t h e  sand from getting i n t o  them. Phfs  of  Course, the 
reason far placing $he long groin sa %Re south side o f  t h e  
a m y m  whm the Redowdo-Ealaga Cove Till m a  placed, 
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DIABLO CANYON PQWEWLANT PROJECT 
b e d  by 0MAR LILLBVANG 

The Diablo Canyon Pswe~plant Prsjsct,  on which I have been 
engaged and am st%ll retained by $he O ~ B F  electric aoBpany in 
San Luis O b i s p  County, is siguated on a piece of un$nhabi%ed 
and ~ H s s e d  private property coastline between  so B y  and 
Po in t  S a  Luis, Breahaters amored by 2 1- and 36-%sa 
concrete Tribars were builk $0 create shelter frm wave& 
d w i n g  rsewsenk episodes of building p a p i n g  atatism for 
aondemer oag811ng mter, The evolu%foa of the ooaaept, Llne 
deaiw psocedu~es, the aonstmctiaw grobleaa that were met, 
and a repflip episode $$rat I was e n w e d  in are all ia an BSCE 
mmr that f wpote and presented at the Specialty Caderenee 
an the called "Ports 7"irm It is in VoXws 2 of $he 
gpo~ssdiws of that asnfersnae, Recently, subsequent %o t b t  
1977 paper, one of the breaBswa&@rs has h e n  sesvsrelp d-ged 
and 1% ia r%ght n m  mdes fnbeas$ve fnves&$ptfon. Any 
conalwions would bs speculative at t h i a  tbs. There are no% 
even any v e q  atrcsag hymtheaea of %he oawe Q ~ P  a&@ of 
dmge,  but they wilh be hma and when they 8 ~ 8  ~ Q W B ,  they 
will be diasmina$sd, if nowhere @Lseg publ%.eEy to the @ueXeap 
Regalaeorg Csmissfow, 

J$ is s a e  ~ m f o k t  to eveqbodg tha t  the breW&bera of the 
D%abXo Cmyoae% Power S%atfon, which fa a n u c l ~ ~  pswerp%ant, 
have no kela$isnship of any H n d  to %he nualsas aaiatg, 
Thersfora, the kepai~ prosedu~es  do not  need t a  be a e~ia%s 
type of effort, They can be sops dePiberaLe and k h o ~ h t m l  
&ad t h a t  is of great comfort, 



EDISON MANDAEAY STBA M GENERATING ST. TION 
As a m e m k e d  by BMAR LILLBVANG 

Souchern California Edison Cmpang9s oi l - f i red and gas-f f~ed 
powep a$ation, aaBbed kndalay Q % 8 a  Sta%ion, is loeaQed 
imediately vest sf Ornard, I was pleased ~ i $ h  ~ h s %  they had 
Bane at Redondo and at Ek Segmdo to acquire a supply of osEQ 
"sea water" EQP condensing s t e m ,  They used two pipes going 
offshore to suherged bower risers, using one sf Lhem %s take 
in asld ua&er and the o%Pler one to retukn %he warn water to 
$he aea and occasionally reversing fmctkon in order to 
control the gkowth sf m r i n a  organisms on then for a very Bow 
cask mantsnanee system. They had in mind doing the s m e  
thing a$ the i r  Mandalay Stem Stat ion site because, t o  t h e  
eye, it appear& to be very siailar $0 El Segmdo; it was 
backed by dmes wfth a relatively stsaight but slightly 
cwv%ng eoast. They bough% the site with the idea o f  using 
twin p i  pas, 

% had s m e  f m k l i a r i t y  wi$h %he area having been a% Port 
Huenme For a year and a half or nore during its early 
construc$ion and was aware OQ major sand changes %hat were 
t y p i c a l  o f  the region, and very or%&icaly &ware tha"6'L;his site 
was only a matter of a couple of m i l e a  f r m  the  mouth of %=$a 
Clara River, which oan be a prodigious psoducer QP sediment. 
These inbake systma, pa~tfcu%asly %he intake pipe, needed to 
be out at. depths where one can be reasonably well assured tha t  
$he ocean floor profile wow@% rise ts some pain% that will 
cause ifngestisn of and wb%h the f lawbg water into one of 
these oondui$s. The conduits varied lraaa It3 fee& in dimeter 
on %he earlier s%atioo %ha% was b u i l $  and in asre peeen% y e a r s  
$0 %he 15-foot-di8ne8er l i n e  at San mofse Nucleak Power 
Station in San Diego Csmty, So, they are large pipes, and if 
you get them full of sand, youwve gob a magor problem of 
clearing it out and t h a t  needs $0 be avoided if It possibly  
aaga be, 

GoLonel Leeda, my employes, menbor, professional &fa$herE in a 
sense, had $alked at t b e s  a b u t  observations %hat had been 
w d e  by $he la$e Dav%B Bughes abut a w d  acaretism at Ventwa 
alengaide the Oaaan Pier, where in the days befose the 
railroad erne along the coast, smll atawera erne into an 
open roadatead pier, tied up, and kook on a p f c u l t u r a l  
products and delivered some comodi&%es $8 the area. 

In the freshets %ha% cme dam in f9epoda ia '%9168 shoal depths 
had ocewred at the stemera mooring point  on $his  pier so 
they could not occupy those moorings, In fact, as I peaember 
Mr, Bughesv r e p ~ ~ t ~  f r m  going out and taking s s m d f n e  
.pesso~ally off' the end of that p i e r  after that S ~ O P P ~  had 
brought sedlmeat damp there was a " $ 4 o o t  reduction in depth 
fo r  one stom season and by the $ime he got people, or money 



for people, t a  gs u p  and make a esnd ik i sn  supvey, ft was a 
year fates when they went there and Pound the botko~ was back 
ta what it. had been $ e % o ~ e ,  SG, I %kink theye has never been 
a map t o  shsw %hat quick a@em&lat.Lon and disaipatio~ of 
sedfmen%s f ~ o a  a ~ a . j o s  sham, It was p~obably largely fro% 
%he Benku~a B%ver, but cer$aLnlg 2% could have been a joint 
cont~Zbution of $he Ventura River and the Saaka CHara which 
brackek %ha$ sike, 

So, Pf nearby there could be a 17-Poo% change i n  dep$h in one 
season, one had %a be very reageotful  o f  &he distance ou$ $bat 
one needed $0 go wL%h a subme~ged &ower intake in order to be 
peasonably e~~fid@n$. that so~e$hing  as eonse~vatisely designed 
a2 a gowsr s ta t ion  auat  be, @atfig% have a csntinuing supply of 
water without m y  rnalnten~acs grobls~ to fn%erfere w i t h  its 
asntl.r%uing operation, At %heir l i n e s  at $he a%a$fsna %ha$ 
they were famflfar wbtk, and where theinn swperdena~ had 
already been good, one could go ou% same%R$ng between 1500 and 
2060 feat  and ge t  to depths  where bo$tom ehmges oould be 
accomsdated with an intake sya tm and be safe frm sand co@%ng 
in; here, i k  appea~ed t h a t  one had to go %wie% as fat- out ,  

Well, that represented v i r t u a l l y  a doubl%ng o f  the prudeng 
cast astimate, and sa I began looking for a reliable, l@ss 
expensive wag, Weaembsping ay experience with $he m i n  
discharger sr @aH%e@tion and discharge di%ch sf the  Oxnard 
Drainage Dlst~lct Mo, 3 (I a% not sure  abau$ $he nwber)  which 
emptied into Buenme Wa~bor, 1 took  an and we walked the 
bank sf' $ha% drainage canal, whish paralleled %he @oas$ about 
a half mile in and goes up $0 the nsighbo~hosd sf %he Wndalay 
plant from Huenem Harbor, 1 waaled ts determine uhd&her or 
wa$ there were aay deQails of %hat aligment &ha$ I sigh% have 
Porgot%en or had wever observed $hat would preclude its 
f ea s ib i l f%y  as a aadffied efitch tas  $ake cooling water f m ~  %he 
hapbar to $he station. Po%erplan$s don" l i k e  $0 hav8 $hePr 
pbana comen%ed on befors $hey have decided $ha$ they are 
plans, So in order $0 aaintain a demee of quie$ approach % 
$old my son, who mas about 9 gears sPd a% the tW@, %ha% ue 
weke going to take a fisMng pole along and if so~ebody 
questions us aa to x&y we were walkiwg aloag $he eelerg fields 
alonwido sf t h i s  drainage d i t o h ,  "uby we w f l Z  %st them asame 
%ha% we are c i t y  paopPe who g u n k  ve @an Piad P f ~ h  in this 
dhtah," Ms enjoyed that l i t t l e  subterfuge and f$ d%dn% saaeB 
to be grsmPy dishowest so % dfdatt mind h i m  shaping i n  i k ,  
We walked $he d i t c h  $0 see if $here was anything i n  the way 
and there sewed not $0 be, 

Tkiu3, bha concepe was b s ~ n  and 3resanted to %he Edhson Co~pany 
in $he BOB$ %$B3ek o f  %he envelopsg style tha t  the drainage 
dist~%@t d%k@k could bs convekted ta Larger dimensions and 
deeper bottoa elev8tion In srde~ to $zke sax$ @a%@p f ~ o m  
Rueneme Barbsr and k ~ a n s p ~ s k  f$ Co &he atadisn, 1% esuPd 



skill then acaepk %he discharge of subdrainage systems far 
whfch b& had been built, These had rsckai~ked the agr i cu l lg~ak  
Lands there f ~ o m  a gross alkaline esond$t.isn to pnuoduo%ng thsss 
crops a year, And, i$ co7uLLd a t i l l  dispose of those drainage 
waters, i L  could accept flood inflows uhon they %ask place, 
and it could serve the Edisori Compa~y ss a nain$ainabla 
i a c f l i t y  fo r  sea wager taken f~-6% a ?kar+bor X ~ ~ S S C  entrar~be k~as 
a a a u ~ e d  by &he needs f a r  navfgaliran, 

The Wavy was app~oached very informally, because Edison 
Coapany d%dnBt wan% to have a reaction on a Psrwal. request, 
I %  was done infomally, by ms without  agency designski~n by my 
cli.snt, arid $he captafa cornanding &he skakion who later 
bc68ae $he directsf  of the  R%vy$s sthen Bureau o f  Yssds and 
Docks and 19 now called the Paeili.tbes En$ineerl.ng Cornand, 
was Eugene P e l k i s r .  Conaicfe;r'isrg what we were looking a$ he 
agreed with me %ha% there cepuld be s~me benefit $0 the Havy by 
allwgfeag sea water  to be kakan into t h i s  canal and t r anspor t ed  
through the Navg Base because it was taken fro% &he end of $he 
harbor where sometimes %he wager go% a little b i t  d e b r i s  
laden, Hnduefng a flow there could he lp  hwboa  conditions, P 
pointed out  ts hi% $hat ik would be teaporasy u~%il such tiae 
as Channel %%land Barbop was b u i l t  because the alignment of 
the drainage d i s $ r i @ t  went r i g h t  through t h e  b a s i n s  tha$ we 
wepe planning at the time For Channel Island8s harbor, Ss 
wikh t h e  discovery that  t h e  Havy wouj.da% teed t3 ob3eat and 
could cooperate, a fomaE requesg was %hen nade and ~ight-of- 
way aaements were concluded betxoen t h e  E d i s s n  Company and 
the  Navg so the oanaL could bs bui"k$, 

S f ~ i l a r l g ,  $he county a&inis%ra$isn was easi$y shabrn t h a t  sea 
wakean %aken ola$ of their future Baaybcarn would create the  sane 
benefits as the Navy recowized fop %heirs  and ss they 
cooperated, The %nda%ag Canal then was excavated and dredged 
along %he a l i m e n t  t h a t  fitted 6Eaaedyp pr@~isa. ;y  irz  fa^&^ to 
%he planned layou% of the Channel I s l a n d  HarborEs east basin 
and  en$ along that Pine and, in f ac t ,  %hen created $he first 
dredging elements of Channel Island R a ~ b o r  ~ i t h o a t  being a 
harbor, The canal $hen traversed %E.tr+ough %hahand on rag to the 
power atation, Later when Channel Esband Ea~bor was dredged, 
the gavy seo%ion sf the canal was filled in, and %he land 
r @ @ l a b @ d  far the  Navy to use once % w e  as d r y  p ropa r ty ,  and 
t h e  sea uates service $0 Handalay S t e m  Station has been by 
the Channel Island Harbor ~oute ever since, 

Warned water f ~ w a  the oondenaers served by t h i s  supply  s f  cold 
wakes i a  returaed through a rbevet$ed open channel across the 
haaeh Sw fron$ of the station, The ~ e t u r n  Plow skanneb was a 
different kind of a problem, but an interes%ing one even 
t k o ~ h  on a dimsnafonal scale which is no% very &pea%, The 
aonoeyn had to be P e l t  that the rstu~n flow channel be a Free- 
flowing one, but $hat  tha  means of kgeping it ~eliable, free- 



flowing, and fixed-in-posi%isn woad not cawe any accretions 
on Qae ~ A d e  of $he ahoreliwe nor erosion on the o$hsr as one 
looked a$ it from $he west towards $he em%. 

The asas'f; here, c f  course, trends more east and west than 
north and soubh, So quarry s$one jet t ies,  looking v a v  much 
like groin built 0% quarry a%ons, were built to lhit $he 
hydraul$gs geometw sf the reburn flow ehaaanel, But. they were 
extended onby far enough $0 be aonskrueksd entirely l a d w a r d  
of' $he awveyed l i n e  of %em high $id@---$hat way they did no$ 
eneroaah upon p u b l i c  land, mhsg %@rely delivered ~ater a$ the 
edge of public land to flow on into the asa, The f l o w i ~  
wager woad erode and make %$a o m  ah8naaeB and, therefore, no 
dredang was necesaav. It has k e n  e a h s n t l y  suacess&$. Sn 
that E have never observed nor has there ever h e n  m y  F@POP% 
of there Being any aearstion or erosion either u p o ~ a a t  or 

coast to these Qettfes, They sem $0 have abaolu$ely no 
effect on the aBQmen$ of $he mew Mgh tide line in tMt 
ages and k b t  wag an obJ@c%ive, which was bwk-t* 

These wm another thing about i t which is cea$&dy worthy of 
note, and bt8s tkagi~ that t h h g s  like this m n  be aa 
attractive wuisanee, Thou& posked a d  fenced su$ to %he mean 
high t i d e  line, t h i s  tmbling water com8ning ou$ of the power 
station attracted people who wasted to geG ia it, A 
responsible f a E l y  mra, who is a professional, with two boys 
picnicked alowaide. The b g a ,  who were p l a y i ~  $n the water, 
60% oawht in $he &urbuEence af the rsleme where it lefG the 
aonerete s%su@tures to go into &he sand b Q t w d  return flow 
elnsnrael and they ware bath dromed in that turbaent water, I 
am told $hat the Emfly  aebowledged theispp carelessness and 
the PaU& m s  theirs and they took no legal action a g a n s t  the 
p ~ ~ p r f g t o r ,  That, sf eswse, in presen% day Xiability 
clL~a$ss is an mprecsdented a$ti$uds of an a ~ r i s v s d  person, 
They were t he re ,  they saw %he posted aims, they were advised 
of $he dmger, they minimized it, and as a tragic outaaae, two 

bopas % 6 ~ n ~ g e ~ 8 ,  We68 16@%, SO no%Mw is 4 0 ~  wotMw 
and %ha$ MS 8 very h$gb p ~ f c e  for that fmi lye  

In kdm&*d to msaibla $smmB a%f@c$s, I f o ~ t  to mention 
%ha$ H m a  conce~ned tha t  we be able t o  assure the famer 
landomera t k o a h  whf&ah this O & D ~  woad ,ip8 %ha& there would 
be no M m r d  t o  the roo$ zone of $heir cropped lmd % ~ m  
in%roduoiw sea water t o  the area, Beaams we f o n d  % k t  a 
perohad gromdwater plane, one that $hey did  aot exploit for 
i r ~ f g a t i o n  from w~IXB became  it was such p a r  =tar, had a 
level about 8 fast belaw surfaoe and $hat 8 feet &om really 
was established by $he effectiveness of the sub-dssan ayatm, 
That put the general level of t h e i ~  g r o u ~ d w t s ~  body at 
s m w h e ~ e  around ekevation gkua f i ve  $0 pPm ei@& on sea 
Levsl d a b  and ss there would almga be g m m d m t e r  profile 
toward a diLah which vould earn& dam ta wbbsver level was i n  



$he ditch, Tn $he sea watey canal one could roason 
philssapbically that it a p p r o x f ~ a t e d  mean sea leve l  beea*ae 
the ~eaponaive flow &hrou$h the salt par$%@kes wauld be as 
rap id  as ",he drop or $he ~ i a e  a","-,id ebbave and below mean sea 
levol, and %ha&, therefs~o, these would always be a pssi%ioe 
flow ~VQEI groundwater $sward the canal, and there shaw2.d be no 
sa l t  water intrusion hazard, 

I$ kook a 10% s f  Lalk, and aceepkance by an independent 
engiaeering agency t h a t  $he landomera turncd to, $0 get kkxenas 
$0 feel eomfortabEe about %he idea $ha& Prsa a physfcai  
aoienee s tandpoint  khere could be ns Qsapardy to their a;kaops 
oven if $here had been good water in the ground, But, %hen, 
t h e  concern exisbed as t o  wheghes ar not there mfgh$ be any 
resonant respame $0 quick changes such as t i des  or other 
%hinga $ha% could cause t h i s  long canal, like an org%n plpe, 
ta begin seieh o r  s lo sh ,  

Feebfng that+ eomputatbons would need to be j u s t i f i e d  and, 
perhaps, i n  something less khan a sagfonal basis became these 
were bends and t w n s  in the canal we sleeted, I recomended, 
and i% was adopted, %ha$ we wsukd bu%Ld a scale model of %he 
canal with flowing waters and wi th  t%des, We built %ha% model 
i n  an unused and vacated povep stakion r i g h t  near &he b~ewery  
near $he Los Aweles River along north Broadway, Edisssrr. 
Company owned the building and we b u i l t  t h e  %ode$ thepa and i t  
b r a s  operaked by two preafeasra frm USC, Kent Springer and $he 
senior man uhose name f @an% teaember, Be had done %he Cage 
Cod canal job while he was a% MPT and ss he uas $he principal 
investigator, 

The hydraulic modal was built $here and t i d e s  were introduced 
to it frcm aotuaf maragsms &ha% had been recorded at $he 
Coast Geodegic Survey p r i m s y  type sta%%on a& Huenme, We 
observed the canal behavior and tracked the profiles s n  ht  and 
were able to demons%rata mare aonvinoingly and probably mare 
sationally with t h i s  model than by eompukations, The &ode% 
was same$hing l i k e  200 feet long to represent about 4 aiXss of 
canal, We %odeled f $  with PorL Wuen~ms aa th@ t i d e  source and 
we madeled i t  with Chaansl Island Hapbsr as %he tide sou~ce 
and i& ind%ca$ed $hat theye was ws adverse nor beneficial 
ehange, Nothing in behavior in nature s ine s  that tiae has 
indicated atherwise, 

Going downcoast farther, I guess my own .involvemen% picks  up 
at San Bnofre where the f i r s t .  ssmerc%al sized aucPear 
pswerpkant in CaliPoraia was eskabliahed abou% 12 years ago, 
Longer than %ha% I gaess, construe$ion %%arted about 17, 78 
years ago, There, Prsa studies of litto~al regime and of wave 



mo%Asn t h a t  could I>@ cxpecked, I advised the u $ i l i t y  on &@re 
to lo@a%c and on wha& g ~ s f i b e s  %a place $ h e i r  offshore cooling 
wager inbake discharge fae i l ik ies  for t h e  firs$ reac%sr uni$ 
t h a t  uas b t l i l t  and which tms Been operating for a good ~ m g  
years, That was a sing"1-e point dfschasge, whereas a l l  of $be 
o&her Edison Coapmy thermai shock sgskews were bull% with  
$win p ipea ,  

The well water easing back was diaeB&~ged at a single point 
.Inks the acean 8% t h e  temperakure i$ had been elevated to in 
$he powerpkant ppscess thkaugh the coadeasoks, It has aPw8ys 
proved to be a good d e ~ i e e ,  loaally the gar@ wster 1s 
oer%ainly  %hem% and en evidence, but i% fs m%x%ng and, 
therefare, by mixing $he reduction of teaperature is very, 
very rapid and no& datectab8s 3% any great dia$anoa away Psm 
t h i s  po in t  of d%scharge, 

1% can be argued whether os not warB wates in $he sea has any 
real detrPmenLal s f fea t ,  Xt has been referred to as %herma1 
pollution--:I% is not so @Beak $ha% it i s  a po l lu t ion ,  But %he 
point discharge syskean was k~omed upon by $hose who 
considered it a po%lwtant and Fw the units a$ San OnoEra 
Mmbes 2 and 3, which are DOH in $he %a$er l ieensing %or 
opekakions stage, csnstrwotioa is nea~ly Piniahed, A t o t a l l y  
difPerent  agatem was devised, I was gnat inva?;ved in i$, %here 
$he warn uater ~eturn has 8s be defwed into a field of aoses 
and aeres an8 acres, i n  au%$i-snail d i m e $ e ~  ou%fetse 1% 
involves a horrendsua increase in capital asst, and w i t &  soae 
grave uncer ta in ty  as to nhether 0s no% it really accomplishes 
anything $ha% wasn9$ done as usll o r  better with a single 
paint  discharge, 

AGUA HEBIBNDA POWERPLAN1 
Aa remembered by OMAR EPLLEVANG 

Alongaids Oceanside, imediately south a& t h e  %ouch limi$a of 
the town of Carlabad, is %ha enLranae to Agtaa Hedlonda Lagoan. 
Thfs saunda Like a ausical, p a t i o  nape that nust have beem 
d ~ e m e d  up by a real estate devsloper Pooking %n$a a Spanish 
diotionarg $0 find th ings  t h a t  were eupbowioua, hamoniow, 
and gsod f a r  a sea% estate broahurs, As a =%tor of fact, 
dgua Hedionda means BBa$inkfng water,$' It is the old  plaoe 
nme for  that lagoon $hat got 2% became thepa are scme s u l f u r  
~ p ~ f n g s  %ha% feed the ereeka Lhat flow i n t o  iL,  It has been a 
rather exkews%~@ Hagson $hat i s  crossed by sather a%al$ 
bridges sf %he s b d  $$ad@ hfgh~ag sya fm right near the beach 
an6 by a $res$%e of the  %n$a Fe Railroad, a woad $restE@, 
abou% one $Bird of %he way i n P ~ n d  fro% the  s@a, 

San Dfego Gas and EZeeCri~ elected $0 bu i ld  an oil-FLred power 
generating skatian oe the basks 0% %ha$ Xagoon and bough$ mas% 
o f  A%. They oonaluded that they would take the cooling water 





w i l i ,  sr even e90se $ y ,  if goa compare samething reaching au% 
to %he minus-10 @ a n $ o ~ s ,  9 $kink it uou%d havo a differen% 
rate of accretisn and $here woz3.d be a 10% of s t u f f  going by 
t h a t  t he  minus-30 straaa$u~e wauld aakeh and reflea% in the 
a n a l y s i s  $ha$ t h e  other one wouldnate Tha% say be garb  of the  
seattcf and B donf$  know %hat value %ha% comeat i s  in the 
h i s t o ~ y ,  but  1 t h ink  i$ %as something t o  do w i t h  h i sgory  where 
we have t r i e d  $0 sag LhaL histo~I.@aPly at one place them i s  
one rate sf accrs$fon and a& aasther is another, E donq$ 
believe ge%vs g a t  a oomon denoainatar f s ~  eoxnpa~ison which 
would be tka e F f a @ t ~ v o  w i d t h  sf %he l i t t o r a  zsne i n  which t h e  
aeeretion was effective, 

OTHER COASTAL PLANS 
As r m m h d  by OMAR LILLEVANG 

B g i n n f n g  a% Wedondo in 29&7, Southern CaLifsrnla Edlssn 
Coapany developed its twin pipe cooling wa&eP supply concept, 
in %hick2 heated water is delivered %a %he sea $hrough the tw%n 
t h a t  n s m L L y  br ings  cold water frsa offshore &s the p18nt8a 
condensers. The i n f a n t  marine organisms that attached $0 %he 
@old water supply p ipe  walls thus  were killed and f lushed out 
$0 sea, Colonel Leeds was $he coagmyb scsnsuf$$ng engineer 
for  placing, design, const ruct ion techniques and for ongoing 
msnitsrlng s f  subseguonL perfsmarace. His services, wlkh  my 
staff  suppor t  in office and f i e l d ,  encompassed $he seven 
generating units at Redondo (where vary eomprehensfve and 
interesting sand-accketion sLudfes were cappied on %or several 
years), at. EL Segundo (two uniks8 and a t  Los hge le s  
Deparkment of Water and Fower8s Scattergosd Station at 
Hype~ion ,  
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1 1 Coastal Research Projects 

FIELD mSEARCI3 
As tewmbmed by J A M E S  DUNHA AM 

In 1947, we wanted to get a record of the hei@& of mves %hat 
were codng i n t o  the Surfaide-Mewport Beach area, We had t h e  
Idea that we could put  a f loa t  gauge at $Re seaward end of the 
Huntingdsn Beach Pier, and we worked on this in aonjun@&ioa 
w i t h  some people in the DistrPctPs flood cantrol  s&et%on an 
hydralow who had been putting In rain $awes. So I figured 
$hat we csukd put  a &ube at the seaward end of the pier, leave 
1% open at the Bottasn and put a follower P l 6 8 k  fn i% akka~hed 
to a comter weight so it would go up m d  dom w2th $he 
waves, This could be recorded on an o d f n w y  tide gawe 
seeorder, Of course, 8% % h i s  tfme, we were b v % n g  dfseuasions 
rn the  beach asosion problems with Joe Johsm and other 
people up a$ Berkeley, mey f l w e d  us on $his; they aaid, 
wBeOore you do m g d h i ~  let us do sme madel skudies  an %his,  
bcause we t h ink  you may have some resonance problem &th 
%ha% tube," So they did, and %he model study showed ghat khsy 
could get a resonance factor of 5 out of It a d  %hat 9% 
absolutely wouPdnpt work unless you hsd a l ~ o s t  spm @age, 
Therefore, we designed a cage b u i l t  of rsbarqs with rims and 
let %he float w a ~ k  up and dom fnside %ha%, It ac tua l ly  d i d  
work, except 1% soen wore the float out ,  &2%0, there weye a 
wmber of mechanical problem wi$h it aa well, 

The step resfstance muge m s  being developed by &he Beach 
Erosion Beard at $ha$ % b e ,  and they reemended that we 
substitute -%ha% Fos t h f s  gauge we had been exparfaenti??g 
with, It had no meahaniaal p~oblems and W B $ F ~ ~  quike well., 



In kh@ m a n t i m e ,  ws wantrd %a {{et a hsndlc on wave d i r ec t i on ,  
and e<me up w i t h  1,Re f dea sS" a fi w swf ve% l i ng   fro^ one end, 
whlch would work on the p r d a c l p l e  of the  vane on n wind 
gauge, Rnowinkq %he pr- in~ipg les  4 f  srbi ta .3  mot-ion, we f igured  
%hat as a wave came i n ,  we would have t o  hold %hfs  vane 5n %he 
?sipper halT of t he  wave, and %hen as $he wave trou@& passed,  5 %  
wouM bbe 0118, o f  the water, This posed a problem, because u9 th 
the t i t fes  coin% up anti dam: we tiad t o  keep running the gauge 
up and down as wt? d i d  thise 14, didnhdC trike very  many 
exper%menta ts show t 5 a t  t h e  vane was not behaving a$ a41 like 
we had hoped it would, TIhc 3 ask $3 i c k  of the wave as it 
passed would k i c k  the  van@ in eiLhek djrecgjon,  so~etimes s p i n  
i t  al-oa~nd, m d  even by experimenl;%ng w%$h moving Ehrzp and 
dom in &he wave column, a% no place could we gek it "c g ive a 
true ind fen t jon  of mve dirrec"cion, Ve could see %he waves 
co&ng, and ve knew which way Pahey wepe traaselirag, but  %he 
gauge was no$ responding. We even tua l ly  had to g l v e  up 
e n t i r e l y  cgpl that type sf gauge. Then we tried a Ragle igh d i s k  
in  place sf t h e  fin, but  t h a t  d idnv t  work e$@het-, 

RESEARCH A N D  DEVELOB3MENT 
As rcnrembered by KENNETH As PEEL 

M r ,  3, E ,  Hughes was jnvolved in ~eseaseh and development even 
back in the 18909, E spoke of t h e  @sncre$e test blocks he 
placed sn t he  San Pedso bkea"maLer prrior $0 1992. Be also was 
nated f o r  h i s  use of srmges as f loats  ts study t i d a l  c u r r e n t s  
i n  and out  sf San Biegs Bay, They bare ly  floated bu t  were 
quLte v l s i b l c  and made goad tracers, 

A h n o t h e r  $Ime, the Chfef"a offfce wsote out and asked forp an 
ar t ic le  to be written an seich and surge. Hughes a a n t  i t  back 
and said that, "Seieh and svwge has been s t u d i e d  by %he Coast, 
Guard q u i t e  extensively and E suggest $hat  2% be s e n t  to - Qhe 
named a certain officer in tka Coast Guard 1, " Mow t h a t  was 
the second endorsement; 19 endorsements later it @am@ back $0 
u s  with the statemew$, "If any am in &he United Stakes can 
write t h i s ,  it 2 %  D, E, Hughes," And he s a i d ,  @well, 1 guess 
%'ve got ta  do it," 

The Los Angeles Dlsk,rict starLed u s i n g  %he DIJMs, car a ~ p h i b i a n  
t rucks ,  in conjuwnticaar wlkh the Beach Eros-ion Bead in 1948, 
POP beach s t u d f e s  a ~ d  8t;izd i es of sand movemaflt, F thS nk 
another one of t h e  msfn ~esearcks. projects,  wh2ch L know Dunham 
wosked on aomewhak, was wo~kfng w2th wave kaeightn and wave 
di rec t ions  gauges .! n about 'r947-Q8. Wc gat $;WO more D W $ s  
from the mil f tary aa rep1 aeamenzbs for  %;,ke~ %hen they woro 
O U $ ~  B went a u k  on one 0% %hose th! ngs wf $h R l k k  Baseom of" 
the  3.Tni ver-%h%y o f  C&iforrcri.a, up araund Rrareka. "%hat was a 
hair rais9 na cxperf ence , , , , 



They told we tha t  they had one DDW operator who got  t% up to 
h i s  neck and got so scared of it one day, when they wese 
s&arLSng o u t  thrsugk %he SUYP up these, thak he just %ef$ %he 
wheel and started to Qrmp overboard. They said &hey had $0 

forcibly  restrain him, get him back in there to keep %he Durn 
fsm turning $ u P $ ~ B .  One of % h a  d i d  %urn over in the sukf 
down at San Diego, 

With regard to parCieigation in coastal engineering projects, 
these were mss t ly  done by the clvPHitm s&aff? with one 
exception; Colonel Putnam made $he pepor% for %he Post of 
Chicago and he was inte~ested in navigabfon and had wok as 
much interest in flood eontrol ,  B L 1  the segorts $ha$ 1 
prepared wbl.le he MEW our D l s & ~ i @ t  Engineer, regardless of 
wRe%her they were beach erosion or navimtion, wese gone 
thsou@ by him w i t h  8 ffEns tooth comb, Be read every word In 
dbenn, 

SOUTHERN CALIFORNIA COASTAL =SEARCH 
As r m m b m e d  by WILLIAM J, HERRON 

I w i l l  now t u r n  to ~eseareh in asukhern California. I t h fnk  
probably because 8% our nearby exposure to Scripps Imj?ti%ut&on 
of Oceanography, California Iwatituee of Technolorn and the 
University of CaliQaknia a% Berkeley, we in aoutkern 
California have been mom receptive to resewch and or ig ina l  
thinking in soastaP engineering than many p a r t s  of the Uwfted 
States, 

The Corps sf EwgLneers =a l ly  f%kat started getting involved 
in shore protect ion mmsukes Bn about 1932, with the f ~ m a t f o n  
of the Beaeh Erosion Board in Yashington, D, C, Pn the 
opesating distsiet8 them was so l i t t l e  knom about these 
processes &hat actually,  unti l  about 1948, %he Lo% Angeles 
DBs&rfct w a s  the only district writing its om reports, The 
general prscsduse was $0 use the dis%r%cts and the Bwal 
p w p l e  %o acquire data mdw %he d l r e e t l m  of the Beach 
Erosion Boasd a n d  then the Beach Esosisn Board itself mubd 
wfte  khese reports. T M y  we= peculfaklg wlE s u f t e d  for it 
beaus@ &hey had a few spesialis$s on the sta%f who were able 
to keep up uith t h e  lateat knaqw1edge of shore processes and 
then the Board i t a e l E  was wique  in $Rat it had three 
c iv i l fanz  on ft, all o u % a t m d i ~  men in the field oP sEao~e 
pro$e@tLon, They were able %s wnerallg do a good job i n  
cs~ing up with solutlam and w i t i n g  up the f i n a l  
recomeadat Pans 

The southern California apes started in absu$ 4938, 
emperaking w i t h  %he Beach Erasion Bsard and they wem able to 
develop men knowledgeable enowh that they cau%d w%te  these 
mpsrts esssntially in the s%yl% $he Beaeh Erosion Bsard 
u a ~ t e d  m d  then they weke pub%%shed mder the  Beach Erosion 



Board's naa:e, Wl th t he  increased knowledge and t p a i n r d  poop7 e 
gafned by World War 23" experience, the districts be~ar? wr%t ing  
their own reparts $ n  most ca2es, and the Seach E ~ o s j o n  Rcnrtx2 
then became more of a eri t?; que and rev-i ew n[Teney ant1 d i  d 
provide correct he lp  when so rrquested,  

Ouy people in %he Las hngeles DlsLrPcd, starting wiLh 
HP, D, E ,  Hughes in sbout 2890, seemed kc: a)wz+y% h8ve su~ekodg 
with i n q u i r i n g  mind who was wander2 38: about these shore9 Fn5 
processes, kept in touch and. df setassed l,hesc> t & s i  rags, T Ia  s 
interesting to note that Mr, Hughes was the out3tanding 
authorsi$y in the Unf$ec% Sta tes  on sefching actian b8ek through 
t h e  18"1-220 and even up %o the 1930 t?meo, even though his 
degree Mas n a t  in engineering, but  En mathematics, He was a l s o  
$Ire guiding Light beMnd the  layout of %he Lc;a Aogeles-Locg 
Beach Harbor and 4.%a bre~kwatcrs as we know them todmp, ;am3 he 
pioneered the effor t  %o  educe cost an6 achieve a double 
benefit  by using the sands and @Pays of the dredging nf  the 
anchorage areas to bla%ld up the base of the Los Angeies and 
Long Beach s u t e ~  breabater, He realized that t h e  marhe severe 
wave act lsa was fsn GPke upper areas and not  in these 30- and 
80-foe$-depths $he breabater  was based on, He aehleved these 
concepts and gok them a p p ~ a v e d  w%%hsut the real use of tke 
dynamics sf' wave actions such as we do today. 'It was through 
%rial and error and good seasoning %hat he was ab le  to arrive 
a t  h i s  eonelusions , 

Afterr World War 11, I joined the Beach Erasiorx Board far zbsu t  
7 years and spent a esuple of yeass in southern California 
with a Beach Erosion Board Sfe ld  p a r t y  based i n  t h e  X,o:r; 
Angeles D.ks%r%et. We used their personnel and through 
dfscusslons were able t o  maintain a high interest. in t h e  
research aspect, A problem with most Corps of Engineers 
districts is %hat they are pro,jec$ oriented,  W i l e  frequently 
the Beach Erosion Boasd and the Chief of Engineers have tsEed 
$0 delegate research ac&ivi t ie% @s t h e  districts, in many 
cases, this effort played second fiddle to proJ@c%s and was 
not e a r r i d  out  i n  a r e a l l y  satisfactory manner, 

T w  of t h e  interesting r i eLd  plesearch t e s t s  that we d i d  i n  
southern California were %he attempts tc ta~qtxl~le knowledge .sf 
wave df reat1 on In which several d f  rac t lon  edsvf ces, incl lading 
the RaZePgh d i s k  m d  the wave rudder were field tested and 
found no% feasible and dropped, We also worked uf$h the Beach 
Eroaian Board, i n s t a l l e d  reearding wave Wugea wl-tjcia we: were 
able to keep ka reasonably good operational conditf an, when 
khsae d%d not p r e v i o u ~ l y  exbat, The staff  gauge an the 
Buntington Beach P1 er was mai ntalned a& a 'hsa t  ccgntixzuoua 
spex*atlon from 1988 t o  4965, a n d ,  perhaps, 3 t l E B  ho lds  the 
pecord For t.R@ Io?gest operatfag wave recording gauge in the 
world,  Thts step reaiatanse gauge stasnted out wfth about a 
27-$sat %%eel pipe  loaded with nsdif'ied spark plugs and a e l t e b  



paraffin and ended up in 5-fm$ P%@twei&t almfnm seckfons 
%ha% could be aasembld to covw my tidal rmge OY wave pmge 
that was needed, m d  $Re recording equipment, 0% course, also  
went throka&% sme of "this sme maturing and is n w  the basis 
for $he swface staff gauges used by the Beach Ersa i sn  Board 
nm know as $he Coastal Engineering Rsseweh Cantek, 

@hen J i m  Dmham had the Loa Angelea District,  Beach Erosion 
Control aeotian, %porn 4946 to 1953, he d i d  a great deal of 
work In the use of mve reQraction d i a g ~ a s  a d  helped pfsaees 
the understanding of haw wave ~ e P r a c t f o ~  ~ o ~ k 9  aver sffahsre 
asntou~f w g  a d  also how wve df lf ractisn waska wound 
s t r u c t u ~ e s  such as $he offshore Bkeakwatsr at Santa Monica, 

In mother e f fo r t ,  the Los Angel= DiatrSet provfded 
Bogistiml suppo& For m ewerhental groin statfm at %he 
Point W w u  N~val Base which owrated for several years m d  was 
used in the study 0% WVB instrmentatim and shoreline 
processes, 

Anothes reseasch area fn which the Lo8 Aagelea DPaLr i ek  
participated was the Coastal Engineering Reaewah Center's 
experimentakion wlth nuelear sawd tracers, We pksvided much 
oi the m a p o w e  and fPoa%im plant for that effort, which 
evolved from mstricted tests at Vandenberg, working of f  the 
MElitwy Bass, $0 ame final testing a t  Oeeawa2de on $he 
civlllm harbor, %hick m a  ac@oap%%aked with f u l l  p u b l f ~ i t y  
and by openly aekw~wle&fng the type of radioactive sawd we 
were usang a d  $he safeguards e ~ k a i l e d  to ~ a k e  $t h a s ~ k s a s ,  
not only pmple,  but $a sea l g f e  also. It m a  mfor&unate 
that t h i s  program ma not continued as they were bringing %he 
Cost dam to where it was approaching a feasible f$s%d 
apsratiswal activity, 

The newest entry in this fiekd'o~ ~eseareh is b$w wndusted 
jo in t ly  by the  Corps of Engineem and the State of California 
B o a t i ~  md Water Waves Division, in which d t h  th@ 
Qwgskatim of the Sesippa fnadi$u%isn sf Oeeanogmghy, they 
have established SOP the ferat time a chain sf gave E Q O F ~ ~ S  

P 

gawea along the coast of California. T b y  k8w appmxWatePy 
12 of these in place now, same of &ich rssard mve dires%fon 
as w e l l  EW wave k i & t a ,  periods, and enerw, The intriguing 
part sf $h%s progpaiat i s  that ~ t h S n  3O days after the end o f  a 
reporting month, $hm@ the usre of aamputers, L h ~ p  a m  able 
ts publish a l l  of t h i s  data in a usable fom, OUP g r o b l e ~  
b e f o ~ e ,  with the paper %apes that had ta bs hand analyzed, m~s 
than it w s  far wsier t o  collect %he m a  af field da$a than 
2% m to get it tabuQated, analyzed, pubXIsh& fop user by 
the  practicing enginee~, 



Theae gzuges s $ i l Z  have the weaknesses o f  being dirscthy 
usable only en thebrn W a d i a t e  vbclniky, but t hey  ara 
estaHliahing some offshore xave bsaoys, and as $RSs prog~8m 
continues $0 expand, f'op the Pirat time, we may have hapea s f  
having samething better to analyze mve action than thc 
s$%t$stical  wave study that Dr, Ken%, Paul Horrer, and f 
cleveloped in 5960, We were sn ly  able $0 fund a 3-year 
s ta t fs t ical  base, but $ha$ i a  still the ~ s s t  rel iable basls 
wave analysis  for d @ s i @  p~obTern3. 
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